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FOREWORD

This bulletin presents the 20th compilation of stream discharges and related data con-
cerning the international portion of the Rio Grande, prepared jointly by the United States
and Mexican Sections of the International Boundary and Water Commission. The stream flow
data and kindred subjects pertain to the Rio Grande and its important tributaries near their
confluence with the main stream from Elephant Butte Dam, New Mexico to the Gulf of Mexico.
The first putlication in the series was Water Bulletin No. 1 for the year 1931. The present
volume contains the information for the year 1950.

International stream gaging on the Rio Grande was initiated in 1889 when the station at
El Paso, Texas, was established. A number of stations on the Rio Grande and its tributaries
downstream from El Paso were established in 1900 and operated until 13914. Between 1314 and
1923, except for a few months in 1919 and 1920, all stream gaging work on the international
reach of the river was suspended. In 1923 the work was resumed and carried on independently
by the two countries until 1931 when the present joint program of stream measurement was
started.

During 1950 the United States Section of the Commission operated the Stream gaging sta-
tions on the Ric Grande at El Paso, American Dam, Island, County Line, Fort Quitman, Upper
Presidio, Lower Presidio, Johnson Ranch, Langtry, Del Rio, Zapata, Rio Grande City, Hidalgo,
and Lower Brownsville. The Mexican Section operated the stream gaging stations on the main
stream at Judrez, Eagle Pass, laredo, Roma, and Matamoros. BEach Section operated the gaging
stations on tributary streams, floodways, and diversions within its own country.

The total drainage area within the outer rim of the Rio Grande Basin is 835,500 square
miles. However, nearly half of this area yields no run-off to the river, the productive
area of the watershed being estimated as 171,900 square miles. Approximately 8,300,000
acre-feet of storage has been provided. A present total of 2,700,000 acres are irrigated.
The residual flow from the Rio Grande that escaped to the Gulf of Mexico averaged 3,000,000
acre-feet per year for the period 1934-1950.

A list of stream flow records concerning the Rio Grande and its tributaries from San
Marcial, New Mexico to the Gulf of Mexico will be found on pages 96-98 of this bulletin.

An index to this and all previous issues of these bulletins will be found on pages 99-
107.
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General Hydrologic Conditions for 1950

Along and Adjacent to The International Portion of the Rio Grande

On the watershed of the Rio Grande below Elephant Butte Dam and in both countries the
weather during the year 1950 was in general drier and warmer than usual. Mean annual temper-
atures averaged about 102% of normal on both the watershed and in the Lower Rio Grande
Valley. Evaporation was about 104% of normal. Rainfall was about 76% of normal on the
watershed and about 60% in the Lower Valley.

The volume of yearly flow of the Ric Grande was below normal at all places from El Paso
to the Gulf. It varied from about 2,600,000 acre-feet below normal at Matamoros to lesser
amounts elsewhere. The year's flow at Matamoros was the lowest ever recorded, being about
half the previous low. A little less than 683,000 acre-feet (24% of the 1924-1950 normal)
passed Lower Brownsville gaging station, the lowermost station on the Rio Grande. Of the
measured tributaries on both sides of the Rio Grande the flows of only Terlingua and San
Felipe Creeks were above normal. The annual flow of the measured Mexican tributaries, ex-
clusive of the Rfo San Juan, was 874,000 acre-feet, or 49% of normal. The annual flow of the
measured United States tributaries below Fort Quitman was 654,000 acre-feet, or 66% of
normal .

Relatively large flows occurred on the Rio Grande near El Paso in July as a result of
heavy rains in the vicinity of Caballo Dam, with flood stages extending to the El Paso-
Jufrez Valley. The crest discharge at El Paso was 7,740 second-feet on July 14, the great-
et discharge at this point since September 1925.

For all reservoirs in the Rio Grande Basin of greater capacity than 15,000 acre-feet,
the average amount of water in storage in 1950 was 2,755,800 acre-feet, which was only 68%
of normal. This percentage was the lowest in many years. Such reservoirs on the United
States side averaged only 59% of normal while those on the Mexican side averaged only 73% of
normal. Elephant Butte and Caballo Reservoirs together held less water at the end of the
year than at any year end since 1918, and except for 1947 they held less water on the aver-
age during the year than for any of the 32 years since 1918.

There was a shortage of irrigation water in the Lower Rio Grande Valley on both sides
of the river. At the Lower Brownsville gaging station there was no flow in the river all
day or part of the day, for 122 days of the year. After January, these periods of mo flow
occurred every month throughout the remainder of the year. The longest period of continuous
no flow was five days in September. The diversions from the river for irrigation on the
United States side below Rio Grande City were 186% of normal. The diversions into Retamal
Canal were 47% of normal.

There was little change in total acreage irrigated from the Rio Grande on either side
from Elephant Butte Dam to Roma. A large increase was recorded for land irrigated from the
Rfo San Juan in Mexico. There was a small decrease on the United States side and a small
increase on the Mexican side in lands irrigated from the Rio Grande between Roma and the
Gulf.

The 1950 sanitary sampling and assaying program of Rio Grande water extended from above
El Paso to Mercedes. The annual tonnage of salts, or total dissolved solids, carried by the
river was below normal. The quantity of suspended silt passing down the Rio Grande was
above normal at silt-sampling stations above the Pecos River confluence and below normal on
the Pecos and at sampling points below the Pecos.
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RIO GRANDE BELOW ELEPHANT BUTTE DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder 3,800 feet below dam, and cable with git-down cable car
and winch 100 feet below recorder. Zero of gage is 4,242.09 feet above mean sea level,
U.8.C. & G.S8. datum. Elephant Butte Dam is 135.1 river miles above the American Dam at
El Paso, Texas.

RECORDS: Based on 53 current meter measurements during the year, a continuous record of
gage heights and a stable rating curve. Records (marked "subject to revision") were fur-
nished by the United States Geological Survey. Records available: January 1915 through
December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
Beginning December 1940 hydroelectric power generation facilities for 27,000 kva were
placed in operation at Elephant Butte Dam.

COMPARATIVE FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max. 8,220 May 22, 1942 Min. sometimes dry
Monthly: Max. 7,800 May 1942 Min. 3.0 Jan. 1930
Yearly: Max. 2,510 1942 Min. 771 1947
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.

1 688 950 1,060 | 1,200 1,270 1,290 1,520 1,190 990 2k 132 129

2| T 983 | 1,020 966 | 1,360 1,310 1,420 1,070 608 85 79 52

3| 921 99k | 1,120| 1,130 | 1,370 1,100 1,540 92 450 183 426 98

41,000 876 | 1,060} 1,160 | 1,200 916 1,170 975 Lho 314 455 98

5| 994 Th 91k | 1,160 | 1,250 1,3h0 1,520 912 622 115 11k 196

6| 1,010 gke | 1,120] 1,150 | 1,080 1,340 1,540 720 604 9 gk 290

7| 817 o2 | 1,150| 1,150 820 k50 1,370 828 669 42 116 216

81 770 | 1,030 | 1,150| 1,060 | 1,240 1,470 1,320 762 97k 29 110 [

9 928 |1,000 | 1,160 865 | 1,350 1,390 1,020 813 736 71 166 TH
10| 950 995 | 1,140| 1,080 | 1,380 1,300 1,450 772 162 20k 141 12
11 ™ 884 8601 1,150 | 1,290 1,050 1,640 840 532 162 128 111
12 1,c9>oo 786 86| 10150 | 1,320 | 1,520 | 1,720 896 | 590 125 33 | 116
18 {1,000 | 1,010 | 1,090| 1,260 | 1,10 1,560 1,430 391 581 124 134 1L
14| 8% |1,020 | 1,130| 1,540 772 1,570 1,1ko 520 577 b1 187 112
15| 656 970 | 1,230| 1,200 | 1,270 1,600 1,180 784 i78 12 153 97
16| 966 990 | 1,140 1,040 | 1,410 1,640 909 885 438 105 212 43
17| 9671 982 | 1,220| 1,100 | 1,300 1,230 1,130 851 370 102 Wk 17
18 | 1,010 834 997 | 1,090 | 1,1h0 1,020 1,180 826 576 114 96 175
19 | 1,000 694 722 | 1,070 | 1,190 1,470 1,240 764 572 103 73 9k
20 936 910 | 1,240| 1,060 | 1,260 1,580 1,060 448 514 106 167 160
21| 8k 922 | 1,350| 1,060 | 1,070 1,560 898 773 360 141 180 120
22 708 852 1:350 ’978 1:hho 1;hho 858 8idy 326 53 143 120
28 92k 898 1,380 80k 1,480 1,440 660 9k 52 T 68 66
24| ouk 921 | 1,360| 1,260 | .1,kk0 1,460 951 1,120 160 197 118 32
25| 918 839 | 1,120! 1,340 | 1,hk60 1,200 850 1,040 92 325 5k 1
26| 986 669 870| 1,4h0 | 1,450 1,580 932 1,110 180 312 38 86
27| 958 866 | 1,380| 1,510 | 1,300 1,650 938 ’870 1h2 2 126 88
28 | 862 974 | 1,370 1,400 | 1,060 1,660 1,020 1,330 234 219 184 154
29 709 1,530 98k 1,h60 1,660 1,020 1,230 106 30 91 11k
80 926 1,530 932 1,380 1,620 750 899 125 307 17 98
81| 978 1,410 1,390 1,250 9% 223 13

10 4,28 k2,416 27,146 4,163 3,210

Sum e 0 gm0 OV sgme 36,626 13,260 359 7

Current Year 1950 Period 1924-1950 Acre.Feet

Extreme Gage ¢ _Extreme Second-Feet ;:"‘8' Total AcreFeet S I

Feet i cond- ormal
Month Highe Tow Doy High Day Low Feet |Acre-Feet| Normal | Maximum | Minimum [1938-1950
. T6| 1,010 |15 | 656 899 | 55,300 | 25,398 86,500 184 49,820
oo 8| 1030 |26 669 g1 | 50600 | 37,922 | 176,500 969 | 47,162
Mar. $20 | 1,530 |19 | 722 1,160 | 71,500 | 64,156 95,300 1,520 62,717
Apr 1 1,540 23 804 1,140 68,000 | 102,370 162,000 57,200 91,515
Moy 23 | 1,i80 |1k | 772 1,270 | 78,000 | 109,252 } k67,000 63,000 | 112,239
June %28 | 1,660 4| 916 1,410 | 84,100 | 115,697 | 363,000 64,500 | 109,75k
July 12 | 1,720 |23 | 660 1,180 | 72,600 | 114,296 | 211,000 72,600 | 103,001
Aug 28 | 1,330 |13 | 391 876 | 53,800 | 107,389 | 161,000 53,800 91,508
Sept 1 990 | 23 52.0 M2 | 26,300 | 66,7kk | 129,000 22,600 58, 654
Pl 5| 3 15| 0| 1) 8260 | 30707 | 72,200 506 | k7,50
Nov. i bss |12 33.0 15 8,650 | 29,376 | 158,000 aah 1]:7,9’{!
Dec. 6 290 | 10 12.0 10k 6,370 | 28,948 87,300 916 9,247
Yoarly ‘ ‘ 1,720 12.0 806 | 583,480 | 832,255 |1,818,800 | 558,050 | 871,058

§ Mean daily % And other days
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RIO GRANDE BELOW CABALLO DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and wineh located .8
river mile below Caballo Dam, and 106.8 river miles above American Dam at Bl Paso, Texas.
The zero of the gage is 4,140.90 feet above mean sea level, U.8.C. & G.S. datum.

RECORDS: Based on 104 nmeter measurements during the year and a continuous record of gage
heights. Records available: February 26, 1938 through December 1950. Records furrished
by the El Paso office of the United States Bureau of Reclamation.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this sta-
tion. In addition to the outflow from Caballo Dam listed below, 1,782 acre-feet of water
was diverted in 1950 into a small irrigation canal (Bonito Lateral) just below Caballo
Dam. This station is about 1.5 miles upstream from Percha Dam (a low diversion dam) at
which point records have been kept in past years. Small accretions to the river take
place between this station and Percha Dam.

COMPARATIVE FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max. 7,650 May 20, 1942 Min. .8 Oct. 22-Nov. 1, 1950
Monthly: Max. 6,710 May 1942 Min. 1.2 Oct. & Dec. 1950
Yearly: Max. 2,480 1942 Min. 972 1941
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 6.1 .7] 1,200 | 2,920 | 1,440 | 1,070 2,560 1,300 | 2,110 1.5 0.8 1.b
2| 6.b 13.7| 1,090 2,880 1,k20 1,020 2,610 1,530 2,280 1.5 0.9 1.k
8| 6.2 12.7 979 2,790 1,k20 1,190 2,600 1,610 2,340 1.5 1.0 1.3
4| 5.3 5.0 970 | 2,580 | 1,420 | 1,260 2,600 1,510 | 2,220 1.k 1.2 1.3
6| 5.5 17.9] 982 | 2,310 | 1,810 | 1,190 2,500 2,080 | 2,040 1.4 1.h 1.3
6] 4.6 19.2] 992 | 2,080 | 2,560 | 1,230 2,290 2,320 | 1,900 1.k 1.6 1.2
7] 5.3 20.6| 990 | 1,840 { 2,800 | 1,320 1,680 2,h00 | 1,820 1.k 1.6 1.1
8| 5.5 20.6/ 984 | 1,730 | 2,800 | 1,320 1,770 2,610 | 1,840 1.h 1.6 1.0
9| 6.3 19.0| 919 | 1,680 | 2,770 | 1,290 1,720 2,750 | 1,980 1.k, 1.6 1.0
10| 5.2 19.9{ 83| 1,570 | 2,680 | 1,550 1,610 2,780 | 1,960 1.4 1.6 1.0
1| 7.2 19.8] 1,230 | 1,380 | 2,450 | 1,700 1,340 2,930 | 1,800 1.4 1.6 1.1
12| 1.0 21.3] 1,560 | 1,190 | 2,220 | 1,700 1,140 2,840 | 1,230 1.4 1.6 1.1
18| 7.9 20.2{ 1,520 | 1,120 | 1,940 | 1,670 653 2,7h0 0.3 { 1.5 1.6 1.1
14| 8.7 2h,2| 1,480 1,150 1,790 1,680 691 2,610 3.h 1.5 1.5 1.1
15{ 8.6 26.1| 1,700 | 1,2h0 | 1,600 | 1,790 1,060 2,440 34| 1.k 1.5 1.1
16| 8.5 28,1 1,730 | 1,320 | 1,360 | 1,860 1,h00 2,290 3.3 | 1.b 1.5 1.1
17| 8.4 30.0{ 1,840 | 1,270 | 1,120 | 2,110 1,440 2,250 3.2 | 1.3 1.5 1.1
18| 9.3 28.4| 2,270 | 1,230 998 | 2,240 1,500 2,230 31| 1.2 1.5 1.2
19] 9.2 29.8| 2,520 | 1,190 919 | 2,210 1,860 1,800 30| 1.1 1.5 1.2
20| 9.6 30.2| 2,510 | 1,210 | 1,120 | 2,170 1,870 1,610 2.9 | 1.0 1.5 1.2
21| 10.0 275 | 2,700 | 1,190 | 1,260 | 2,340 1,560 2,010 2.8 | 0.9 1.5 1.2
22| 12.4 545 | 2,840 1,250 1,2k0 2,280 1,660 2,340 2.7 | 0.8 1.k 1.2
28| 12.8 40 | 2,740 | 1,300 | 1,210 | 2,040 1,660 2,210 2,6 | 0.8 1.4 1.2
24 11.8 71k | 2,910 | 1,270 | 1,240 | 2,170 931 2,130 2.5 | 0.8 1.4 1.2
25| 10.7 83 | 3,080 | 1,230 | 1,60 | 2,350 663 2,240 2.k | 0.8 1.4 1.2
26| 10.6 |1,180 | 3,010 | 1,300 | 1,030 | 2,350 1,070 2,540 2.k | 0.8 1.b 1.1
27| 1.5 {1,320 | 2,920 | 1,320 | 1,220 | 2,270 1,170 2,620 2.k [ 0.8 1.4 1.1
28| 12.4 (1,280 | 3,020 | 1,260 | 1,280 | 2,200 1,150 2,560 2.4 | 0.8 1. 1.1
20| 12.3 3,070 | 1,370 | 1,250 | 2,130 1,460 2,430 2.4 | 0.8 1.k 1.1
80| 13.2 5,050 | 1,460 | 1,180 | 2,310 1,560 2,2k0 2.k [ 0.8 1.4 1.1
81| 16.0 3,030 1,150 1,510 2,100 0.8 1.2
7,215.h4 47,590 54,010 70,050 36.1 36.0
Sum e o o9 ugest w288 93,571.6 K2.7
Current Year 1950 Period  1938-1950
T " Gage ¢ Extreme Second-Feet ;:eragd. Total Acre-Feet
Month eet High Low con: - -
on — — igl —_MY Feet | Acre-Feet | Normal Max;:n;;n Minimum
. 1 16.0 6 k.6 8.9 Skl 1,221 ,850 97.0
Tov. B smeC | 3| 1s7| e8| w0 | 18986 | 6h300 119
Mar. 25 | 3,080 10| 813 |[1,960 |120,000 83,023 120,000 149,300
Apr. 1] 2,920 13 [1,120 1,590 | 94,400 12h,654 212,000 9k, 400
May $7| 2,80 19| 919 |1,610 | 98,900 123,985 412,000 78,400
June 325 | 2,350 211,020 |[1,800 }107,000 136,201 354,000 | 107,000
July 2| 2,610 13| 63 1,590 | 97,800 138, k77 234,000 97,800
Aug 11| 2,930 1 {1,300 2,260 |139,000 133,293 179,000 110,000
Sept 3| 2,340 325 2.k | 786 | 6,800 69,208 181,000 31,600
ol 21] 1 |2 Bl 1g e 12,74 35,400 122
. 6 1 8 1. .7 5T 5 .
Dee. H Ik |e8 1.0 1.2 71 7,039 19,100 nﬂ
early| \ [ | 3.0 8| ow |T8,9123| 855,616 | 1,7%,610 | 703,547

% And other days ¢ Mean daily
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RIO GRANDE AT EL PASO, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights. The recorder is located 5 miles northwest of El Paso, Texas, 6 miles north-
west of Judrez, Chihuahua, and 1.9 river miles above the American Dam. The cable and staff
gage are located 1 mile downstream from the recorder in the pass opposite Courchesne- Quar-
ry. The zeros of the gages at the recorder and at the cable are 3,722.30 feet and 3,720.51
feet respectively above mean sea level, U.8.C. & G.8. datunm.

RECORDS: Discharges in 1950 were computed by taking the sum of the flows in the American
Canal and the flows at the station below American Dam, except the momentary extreme high
flow in July which was based on 3 current meter measurements and the gage-height hydro-
graph. Records available: 1883 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 24,000 second-feet on June 12, 1905,
with 6.0 foot stage (lower gage). Min., sometimes dry. Since Elephant Butte Dam was closed
in 1915, the largest peak flow to pass this station was 13,500 second-feet on September
3, 1925.

Average Flow in Second-Feet

Daily: Hax. 23,880 June 12, 1905 Min. sometimes dry
Monthly:  Max. 14,300 June 1905 Min. sometimes dry
Yearly:  Max. 2,780 1905 Min. 70.1 1902
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1} 175 %3 698 | 1,320 899 726 890 1,190 1,050 362 206 175
2} 178 W5 636 | 1,290 990 730 926 1,120 1,060 371 204 173
8| 177 147 526 | 1,280 8ol 703 1,170 1,010 1,110 334 193 171
4| 193 bk 579 | 1,310 770 728 1,110 1,620 1,310 332 180 17k
5| 186 146 437 | 1,240 850 784 1,110 900 1,200 714 190 162
6| 1M1 142 501 | 1,100 871 826 1,140 796 1,190 609 198 161
7| 162 11 4s9 | 1,060 936 752 1,360 1,080 1,070 480 200 16k
8| 159 139 k76 {1 1,100 | 1,160 T40 1,550 1,090 1,020 365 200 16k
9| 166 133 5355 | 1,010 | 1,120 855 2,240 1,030 1,020 326 196 162
10| 167 128 459 1,120 1,080 948 1,540 1,140 1,000 324 20k 161
11} 16k 122 K2 | 1,10 | 1,100 954 1,360 1,260 1,090 294 200 123
12| 170 117 495 | 1,100 | 1,070 | 1,060 » 1,180 3 277 202 1
18| 175 141 633 | 1,020 | 1,050 982 1,890 1,320 748 272 194 158
14| 169 1k 767 890 | 1,030 | 1,010 2,460 1,380 722 268 192 156
15| 167 14k 709 853 | 1,120 987 1,150 1,220 558 268 186 156
16| 165 143 606 926 | 1,070 | 1,030 855 1,180 481 260 180 152
17| 163 1h2 582 987 | 1,030 | 1,070 965 1,070 460 2k9 176 1h9
18| 163 10 608 87 978 1,230 917 1,000 511 246 157 152
19 150 140 650 846 817 1,350 899 1,080 468 245 156 150
20 | b4 s ] 1,090 782 811 | 1,280 984 1,120 g 236 150 151
21| 134 141 783 799 781 | 1,220 1,050 1,060 528 235 168 149
22| 134 138 912 872 843 | 1,190 1,130 84l 466 237 179 150
28| 139 %0 | 1,060 891 769 | 1,340 1,330 856 527 228 77 152
24| 147 137 8719 896 773 | 1,180 1,530 1,180 648 219 173 154
25| 155 229 8713 738 753 | 1,080 2,180 1,040 529 216 175 155
26 | 156 w8 | 1,560 714 980 | 1,110 1,080 981 L69 214 176 153
27| 153 w5 | 1,570 705 832 | 1,190 937 1,030 623 210 176 153
28| 140 666 1,010 722 832 1,070 1,120 1,ko00 by 212 17k 154
29| 141 1,080 705 833 988 1,110 1,230 416 210 175 153
80| 146 1,230 797 829 959 945 1,170 366 213 176 152
81| 147 1,390 787 1,220 1,110 210 153
Sum 5,129 29,084 30,032 34,687 9,236 4,892
4,956 shoos 28,568 39,528 ’ 22,6 7 5,515
Current Year 1950 Period  192L-1950 Acre.F
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet cre-Feet
Month Feet High Low Second- Normal
High | Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum .938-1950
Jan. 3.21 129 | 3 206 | 22 | 121 160 9,830 | 11,047 17,500 75770 10,928
Feb. L.60 | 2.75 | 28 835 11 107 183 10,200 18,699 52,200 6,510 15,986
Mar. 5.98 | 3.39 | 26 1,640 11 386 781 48,000 40,181 62,500 18, %00 41,254
Apr. 5.73 | .57 3 1,650 27 662 969 57,700 66,063 139,000 Lh, 900 68,830
May 5.59 | 4.b8 | 15 | 1,200 |25 | O 922 | 56,700 | 75,987 | 357,000 47,600 8,408
June 5.84 | 4,48 | 19 | 1,420 3| 668 1,000 | 59,600 | 76,942 | 304,000 56,200 84,177
July 9.40 | 3,98 | 1k | 7,740 16 | Tub 1,280 | 78,400 | 83,630 198,000 68,900 85,061
Aug. 6.12 | b5 | 4 2,670 61 T3 1,120 | 68,800 | 86,102 | 158,000 61,000 81,915
Sept. | 5.70 | 3.73 ] 4| 1,360 |30 | 319 748 | hb,500 | 64,200 | 171,000 40,600 64,092
oct. 4,93 | 336 | 5 889 |31 | =20k 298 | 18,300 | 26,297 57,900 1k,600 26,661
Nov. 342 | 325 | 9 217 |20 | 138 184 | 10,900 | 17,236 29,500 10, 400 15,815
Dec. 3.3 | 3.11 | & 183 |21 | 139 158 9,700 | 16,205 27,700 9,460 15,351
Yearly| 9.4 | 2.75 7,740 107 653 | 472,630 | 582,589 |1,559,200 | 431,680 | 594,478




8 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE BELOW AMERICAN DAM

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights located 3,200 feet below the American Dam and 1.5 miles above the Interna-
tional Dam, west of Bl Paso, Texas. The American Dam is 1,241.4 river miles above the Gulf
of Mexico. The zero of the gage is 3,712.30 feet above mean sea level, U.S.C. & G.S.
datum.

RECORD3: Based on 55 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: . June 1, 1938
through December 1950.

REMARKS: The operation of this station began June 2, 1938, when the American Dam first be-
gan operating. At this dam, part of the flow passing the El Paso gaging station was di-
verted into the American Canal (see records of "Diversions from the Rio Grande") and the
remainder, including excess flood flows, passed this station. Reservoirs, diversions, and
drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,770 second-feet on May 18, 1942,
with a gage height of 9.77 feet. Min. 2 .3 second-foot on February 14, 1941.

Average Flow in Second-Feet

Daily: Max. 6,040 May 20, 1942 Min. 1.2 Oct. 28-31, 1939

Monthly: Max. 4,880 May 1942 Min. 2.0 Dec. 1942

Yearly: Max. 1,510 1942 Min. 106 1945
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. * Dec.

1 3.4 13 11.5| 88.7 149 196 160 177 191 192 7.21 6.2

2 3.51 15 9.2 112 182 | * 175 179 212 176 70.2 9.1 6.h

3| 121 147 B8.5| 115 180 187 161 216 180 10.4 9.4 6.6

4| 193 b 7.71 113 207 189 150 754 181 15.9 ks.h{ 6.8

5| 1B6 | 146 6.8 12 an | 186 By | 18 176 2l.h | 190 | 6.9

6] 171 2 8.1| 108 205 183 160 7 177 13.6 | 197 6.9

7] 162 pL'S 1 9.1| 105 208 179 156 blyd 168 16.3 | 200 6.9

81 159 139 9.2 105 205 174 361 212 169 16.3 199 6.9

9| 166 133 8.6| 106 205 ITh 1,340 24y 170 15.5 | 198 6.8
10 | 167 128 7.3| 110 197 170 200 258 171 k.2 | 204 6.8
11| 164 122 7.7| 110 200 170 145 288 171 13.6 | 200 6.8
12| 170 117 7.8 104 190 169 175 263 164 13.2 | 202 6.8
18| 175 57.0 8.4 107 180 169 809 258 179 12.7 | 19% 6.8
14 169 8.5 9.1 111 176 177 1,510 272 184 12,3 | 192 6.8
15 | 167 6.8 9.4| 110 189 173 236 209 151 1.5 | 185 6.8
18] 165 6.0 8.2 106 213 74 184 198 160 1.1 | 179 6.8
17| 163 8.8 7.5| 109 209 169 193 194 157 11.h [* 88,5 6.9
18| 163 7.0 8.2 108 200 177 164 193 166 11,7 [* 7.0) 6.9
19| 150 6.2 7.5 111 217 186 146 195 162 11.3 * 6.5 6.9
20| 1hk 5.8 71.8| 111 230 178 158 173 9.7 [* 6.0] 6.9
21| 13k 5.3| 1k.2| 120 214 162 171 190 178 9.2 [* 6.0f 6.9
22| 13k 5.4 15.0] 123 203 164 195 173 8.7 |*+ 6.0{ 7.0
28| 139 5.5| 69.8] 118 192 161 172 211 178 8. » 6.0] 7.7
24| 147 5.9{ 10.1] 118 229 157 182 214 177 8.3 * 6.0f 7.7
25| 155 6.0 7.3 119 246 158 1,010 215 168 8.2 ¢ 6.01 7.7
26| 156 11.61 317 119 258 165 280 201 164 8.0 [* 6.0] 7.7
27| 153 8.0f 568 114 256 166 14k 202 175 8.2 ¢ 6.0| 7.6
28 | 1ko 20.5{ 15.9! 119 2lg 147 126 208 172 8.0 j* 6.0 7.5
29| 1k 20.0f 113 235 W3 1ho 209 171 7.5 ¢ 6.0| T.b
30| 146 20.4| 108 2ko 175 129 22l 187 7.0 % 6.0 7.3
31 17 218 258 139 248 7.2 7.2

: 1,821.3 3,332.7 5,153 7,141 593.0 *217.3
Muyss3. L 1,505.3 653 9,h6 5,167 2,579.1
Current Year 1950 Period June 1938-1950
Extre;nerGage Extreme Second-Feet éverag; Total Acre-Feet
Month ee High L econd-

o High Low |Day € Day o Feet | Acre-Feet Normal Maximum Minimum
Jan. 5.55 4.28 4 206 1 3.2 | 17 9,030 8,785 12,000 k,170
~ARCARCEEAN RN N R A AR
Mar. 6.70 i L2 1 -3 o » B s
. | S0 L ung | L] Vam 1] 195 1 6,610 | 13,195 7500 | 6,360
May 5.76 5.18 27 315 1 10k 211 13,000 37,075 300,000 11,700
June 5.85 5.32 | 30 3Th 12| 113 172 10,200 30,968 250,000 9,660
July | 10.70 bo6 | 14| 6,240 28 52.7 | 30k 18,700 2k, kg 155,000 9,800
Aug 7.35 5.40 L 1,630 T 107 230 14,200 20,993 11%,000 6,040
Sept. | 5.95 5.55 1 250 5. 126 172 10,200 21,h09 124,000 3,530
Oct. 5.85 kb5 2 216 L 5.0 | 19.1 1,180 4,034 19,000 | 197
Nov. 5.92 9 217 |%20 (42 6.0 | 86.0 5,120 2,779 8,700 |t 119
Dec. $23 id2  7.7| 10t 6.2 (x 7.0 W5 1,752 7,760 120
Nearly 6,240 3.2 132 | 95,8711 | 178,720 | 1,093,553 | 76,919

® Eetimated * Partly estimated ¥ And other days @ Mean dally
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WATER BULLETIN NUMBER 20 - INTERNATIONAL BOUNDARY AND WATER COMMISSION 9

RIO GRANDE AT JUAREZ, CHIHUAHUA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located 2.9 river miles downstream from El Paso, Texas, and Judrez, Chihua-
hua. This station is 7.0 river miles below the American Dam at El Paso, Texas and 4.9
river miles below the International Dam. The zero of the gage is 3,683.98 feet above mean
sea level, U.8.C. & G.S. datum.

RECORDS: Based on 182 meter measurements during the year, 137 by the Mexican and 45 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: April 1, 1938 through December
1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,600 second-feet on May 18, 1942
with a gage height of 11.15 feet. Min. 15.2 second-feet on December 22, 1944 with a gage
height of 2.17 feet.

Average Flow in Second-Feet

Daily: Max. 6,460 May 20, 1942 Min. 17.0 Dec. 21, 1944
Monthly: Max. 5,290  May 1942 Min. 45.9 Dec. 1947
Yearly: Max. 1,820 1942 Min. 335 1948
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1) 173 137 516 911 by 253 431 70 516 259 64.6 | 55.8
2| 173 135 438 841 509 28h 456 639 526 364 66.4 | 56.9
8| 195 139 341 837 364 266 699 558 537 315 68.2 53.3
4| 161 1l 367 819 299 273 675  |r1,190 45 307 75.6 | Sk.b
5| 148 148 248 805 36k 3k 660 |r k10 710 61k 184 53.3
6] 135 w155 301 689 388 388 692 |* 360 717 413 187 54.0
71 1h2 153 237 625 399 et 999 558 629 261 208 159
8| 1.8 139 230 667 616 260 950 622 sk7 2 166 205 135
9] 164 135 297 558 643 392 |¢ 1,220 519 526 |t 120 180 1k
101 171 129 239 692 569 hoh % 1,120 572 516 |2 116 17h 146
11| 160 131 17k 664 60k 547 1,080 682 600 86.5 | 167 161
12| 179 132 238 675 565 622 1,040 565 477 86.2 | 161 157
13 173 bk 37 591 590 586  [r 1,160 M T27 299 | 81.2 {155 157
14| 156 135 632 505 sk7 565 |2 2,410 756 227 58.6 | 158 157
15 | 156 132 533 hhl 675 554 |t hs59 682 121 55.1 | 169 157
16 | 155 150 378 191 597 550 |2 43b 675 80.5 |r 81L.2 | 163 150
17| 18k | 123 306 | sho 533 535 [ kol 579 5.2 [217 | 157 | 106
18| 160 9.7 331 413 505 ™5 [* 533 480 85.1 |t 2y 131 79.5
19| 156 69.61 332 385 320 830 |[» 138 187 88.6 | 234 99.6 | 75.2
20 | 145 76.3{ 876 332 286 784 501 523 62,9 | 219 97.8 | Th.9
21| by 66.0] 516 351 277 738 600 572 |2 177 219 82,3 | 4.5
22| 12 66.01 622 374 331 713 67 |m 357 qm 12k 212 61.8 | Th.5
23| 1k 66.4| T Lok 307 833 [* 950 |r 36k |t 8L 222 b7, Th.2
24 1h4 62.2] 604 b1y 283 738 [* 1,090 611 (2 307 207 4.5 | 69.2
25| 137 102 572 320 24 579 | 1,860 463 2 187 203 8.7 | 69.2
26 | 15k 293 1,350 287 29 540 * 1,070 388 280 T 215 9.1 68.9
27| 146 32k 1;380 301 283 720 « 661 473 466 2 91.8 56.5 68.9
28 | 145 452 685 328 329 569 721 784 317 |* 56.5 | 60.h | 68.5
29| 144 752 320 291 516 731 720 a2y (v hokh | 63.2 | 68.2
80| 149 890 381 349 hol 509 646 175 59.3 | 55. 67.8
81| 162 1,030 288 Ti7 554 68.9 72.%
4,051.2 bt 0 16,037 #18,286 *5,805.7 2,959.6
S""‘h,sas % 16,535 3+99 13,080 ’ *26,00k ’ *10,546.3 3,440.8
Current Year 1950 Period April 1938-1950
Ex"erme Gage Extreme Second-Feet éveragde Total Acre-Feet
Month eet High L econd-
on High Low Day e Day o Feet | Acre-Feet Normal Maximum Minimum
Jan. .81 38 | 12 205 1| 111 156 9,580 11,082 13,270 7,860
F:?. i.gs Z.;ﬁ 28 657 22 57.2 | 144 Siooo 11:13h 42,690 4,730
Mar. 5.71 3.61 | 27 | 2,110 11 | 1bg 533 32,800 27,237 45,790 14,140
Apr. k.92 3.64 | 3| 1,110 26 | 280 533 31,720 44,010 111,500 30,900
May 5.54 3,54 | 13 819 26 21k Yoo 25,940 52,369 325,100 19,590
June 5.68 5.58 | 19 897 2| 230 535 31,810 5,919 272,400 29,740
July 10.83 Lok | 1b {2 6,140 2 | 37h |* 839 [* 51,580 55,41k 162,500 40,830
Avg 5.8% s.54 | 4 w2270 23 | 277 |* 590 |* 36,270 52,699 127,300 |* 36,270
Sept- 5.35 2.62| 5 791 20 52.6 |# 352 |* 20,920 ko, 072 143,800 15,850
Oct. 5.48 2.62 5 862 # 49k % 187 |* 11,510 18,15k 45,390 8,610
Nov. 3.51 2.76 8 226 2k .7 115 6,820 9,521 1%,670 3,570
Dec. 3.64 2.69 ] T 233 5 Lh.1 95.5 5,870 9,961 18,060 2,820
early| 10.83 | 2.62 2 6,140 w17 | 317 | 272,820 | 386,572 | 1,315,800 | 243,050

® Estimated * Partly estimated # Various days of the month




10 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT ISLAND STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located near Clint, Texas, and San Augustin, Chihuahua. This station is on
the rectified channel of the Rio Grande 27.1 river miles below the American Dam at
Bl Paso, Texas. The zero of the gage is 3,608.99 feet above mean sea level, U.8.C. & G.S.
datum.

RECORDS: Based on 77 meter measurements during the year, 57 by the United States and 20 by
the Mexican Section of this Commission, and a continuous record of gage heights. The gage
height-discharge relationship was very unstable during January and February. Computations
by shifting channel methods. Records available: August 17, 1938 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,490 second-feet on May 19, 1942
with a gage height of 16.06 feet. Min., sometimes dry.

Average Flow in Second-Feet

Daily: Max. 6,140 May 19, 1942 Min. sometimes dry
Monthly: Max. 4,880 May 1942 Min. .2 Nov. 1940
Yearly: Max. 1,490 1942 Min. 48.8 1948

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day(# Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 117 | 103 k1| 35.6 10.4 19.5 10.5 289 13.6 16.8| 10.3 6.1
2 117 | %106 20.5 13.6 10.5 17.5 9.9 |* M1 12.6 17.9| 9.6 6.1
8 114 | %106 17.9| 25.6 10.3 16.6 10,5 | & 28.0 12.2 18.5| 8.3 5.8
4| 103 |=*108 14,5 | * 11,3 8.9 15.6 12.1 | * 687 77.5 20.5| 7.h 6.0
5 11k | %103 18,1 | » 12.k 7.4 15.3 11.6 | & 21.7 160 208 7.6 6.4
(] 117 | * 96.3 15.4 | * 13.4 6.5 15.7 12,2 {8 22.8 198 386 9.6 6.4
7 117 [+ 96.3 15.0 ¢ ¥ 13.4 5.5 14.8 309 t 23,9 232 336 9.8 6.6
8 106 | * 91.6 15.3 | & 13.% 4.6 12.1 hoz 25,0 118 20k 10.1 7.5
[] 108 |[* 91.6 | 16.4| 2 313.4 5.7 11.7 835 26.1 .9 179 10.0 7.6

10 108 [#9k.0| 16.1]%30.0 7.0 1.7 606 15.3 42.8 138 8.4 7.8

11 106 |*96.3 | 14.8|213.5 7.5 11.7 L6o 11.9 124 118 9.2 7.6

12| 122 | % 96.3| 13.2|%20.0 9.7 50.4 187 10.1 105 91.5| 9.6 8.2

13 125 | *108 13,0 | * 13.5 47.0 21.2 819 5.5 2L.3 110 9.9 8.3

14 11k | #108 14.3 9.8 29.8 18.1 | 2,ko0 9k .2 19.5 148 8.2 8.1

15 108 [*86.2| 1L.b 7.6 52.4 17.1 211 25.9 16.5 78| 6.8 9.0

16| 103 54.9 | 13.2 7.4 71.8 15.5 87.7 4.7 15.4 sh.h| 6.8 | 10.2

17| 103 19.3 12.4 8.1 | 1k5 13.3 13.3 15.5 40.6 35.9| 6.7 9.6

18 108 16.3 11.7 8.8 64.0 12,4 53.9 12.3 55.8 28.9 | 6.7 8.6

19| 2108 15.3 1.7 8.6 17.1 22.5 22.3 10.4 129 18.9| 5.8 8.8

20| 106 .3 335 8.8 10.1 15.6 10.7 9.8 82.9 15.4| 5.3 8.1

21| 108 12.9| W5 9.1 | 210.2 4.1 143 10.6 38.1 13.2| 5.0 7.7

22| 108 53.1| 15.2 8.8 | 210.3 13.8 182 10.2 150 13.8| 5.8 8.2

28| 108 26.9| b49.9| 52,9 | 10.k 20.2 557 8.3 113 W.h| 65.1 | 10.7

24| 114 12,2| 78.5| 36.1 [210,5 62.2 7 8.5 280 15.5| 4.1 | 67.7

25| 108 11.8| W.5| 11.8 |*10.6 12.9 |1,320 10.0 650 16.1| 10.4 | 88.0

26 108 43,51 b5 * 10.3 10.4 66.7 702 11.6 21.5 14.8 7.0 50.3

27| 108 17.6| 490 | * 10.0 25.8 17.3 116 11,0 18.4 12.5| 6.4 | 11.3

28| 108 16.8| 52.0 9.8 28.9 13.9 Mk 9.5 11.7 52.6 11.0| 6.0 9.6

29| 106 16.2 9.5 52.9 12.2 100 19.0 10.9| 6.1 | 23.3

80| 103 23.5 9.6 22.1 10.7 5.1 16.4 17.8 103 6.5 | 30.8

81 106 170 21.5 33.8 1.9 10.2 29.8

*1,805. #456,1 29.3 #1,606.4 2,363.2 490.2

sm*},uog »005:3 2,048.3 > .8 i 10,7211 2,885 ’ 358.5

Current Year 1950 Period September 1938-1950
Extreme Gage Extreme Second-Feet Average Totat Acre-Feet

Month Feet High L Second- - —

o High Low | Day ¥ Day o Feet | Acre-Feet Normal Maximum Minimum
Jen. 10.11 | 9.83 13 125 14 i$%103 110 6,760 9,068 11,900 5,990
Feb. 10,21 | 9.24 [ 108 25 11.3 [* 64.5k 3,580 7,490 37,000 2,930
Mar . 11.38 | 9.25 27 | 1,100 |18 11.7 66.1| 4,060 h,927 21,000 876
Apr- 11.02 | 9.31 |23 657 15 5.8 [+ 15,2 905 9,488 70,500 905
May 10.70 9.20 13 360 3.8 24,0 1,480 28,293 299,800 1,050
June 10.87 9.47 26 496 30 9.8 17.6 1,050 23,906 241,000 1,170
July 14.76 14 4,770 31 2 1.0 346 21,300 18,144 118,500 2,100
Aug 12,02 3 1,660 14 4.5 51.8 3,190 16,515 99,400 2,200
sept. | 10.87 | 9.15 |25 1,220 16 11.8 96.2| 5,720 19,238 119,200 1,090
Oct . 10.71 9.00 5 882 3 9.9 76.2 4,690 8,696 42,800 1,170
Nov . 9.97 | 8.971 |23 95.2 | 22 b.9 12.0 711 2,040 7,270 11.5
Dec. 9.9% 8.99 26 90.0 |13 4.8 15.8 g72 3,941 12,900 972

early| 14.76 4,770 ® 1.0 75.3] 54,538 151,746 | 1,079,340 35,430

n Eatimated * Partly estimated % And other days ¢ Mean daily

.

w
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WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 11

RIO GRANDE AT COUNTY LINE

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located .8 mile downstream from the K1 Paso-Hudspeth county line. This
gaging station is on the rectified channel of the Rio Grande 47.3 river miles below the
American Dam at Bl Paso, Texas. The zero of the gage is 3,547.589 feet above mean sea
level, U.S.C. & G.S. datum.

RECORDS: Based on 55 meter measurements during the year, 40 by the United States and 15 by
the Mexican 3ection of this Commission and a continuous record of gage heights. The gage
height-discharge relationship was very unstable during the period January 18 to February
12. Computations by shifting channel methods. Records available: January 1, 1938
through December 1950,

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,340 second-feet on May 19, 1942
with a gage height of 8.66 feet. Min. sometimes dry.

Average Flow in Second-Feet

Daily: Max. 6,180 May 18, 1942 Min. sometimes dry
Monthly: Max. 4,320 May 1942 Min. 3.0 Aug. 1949
Yearly: Max. 1,720 1942 Min. 82.9 - 1948
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 159 | *202 56.8 13.7 o] 58.8 o] 191 0 116 67.3 | 129
2 146 | *202 127 28.5 0 65.1 0 147 [¢] 113 65.4 | 121
3 1h6 | *202 87.7 k7.2 0 68.6 0 91.5 0 108 82.6 | 113
4 145 | *200 70.7 14.3 0 96.4 [ 393 [¢] 115 112 90.0
5 150 | *194 6] 96,1 [ 8k,7 ¢} 140 55.1 124 116 11.2
6 145 | %188 %0.3 91.4 o] 143 0 41.7 93.5 269 139 30.4
7 148 | %186 39.4 2.3 0 68.5 20.7 27.0 112 273 11k 34.8
8 146 | #188 26.1| 1bk.h 0 48.8 268 7.0 60.3 150 136 81.8
9 148 | #4178 30.5| 23.h 0 9.6 479 6.0 67.5 98.9| 153 1.5
10 147 | *200 30.6| 16.2 0 0 493 3.2 9.0 89.0| 1ko 34.h
11 146 | *208 22.6| 11.0 0 2.3 ko2 .3 89.6 88.9| 133 38.4
12 155 | 205 7.2 10.8 [+} 1.3 495 3.6 66.0 90.4 | 157 37.2
13 156 | 182 13,1 11.0 s} 0 545 1.6 36.0 89.1| 161 37.7
14 152 | 127 11.0 7.4 0 0 1,940 0 6.5 79.9 | 148 24,0
15 149 55.9] 25.4 8.0 0 0 250 0 3.1 70.6 | 128 b1.4
16 149 35.4 | 19.2 6.2 17.3 0 116 o} 2.4 73.9 | 1 36.5
17 149 29.7 11.7 7.0 63.1 [} 4.3 o o 50.8 | 142 n.9
18 150 33.5 6.0 9.0 70.8 [ 27.6 [¢] 19.6 56.1 | 175 39.1
19 | * 160 214 | 10,4 9.5 78.6 [ 4.3 s} 6.4 61.0 | 184 24,3
20 | * 166 45.2 98.5 5.5 36.3 [ 2.1 0 .8 5.5 | 170 9.7
21| % 171 34,6 49.5 3.5 10.5 0 1.7 o] o] 53.7 | 152 8.6
22 ( * 173 17.1 15.8 4.9 39.0 o] 7.5 0 1.3 56.4 1 139 7.2
23 | * 176 6.0 1h4.6 6.5 16.5 2.2 225 0 6.8 115 33.7
24 | » 180 0.1{ 17.5| 73.1 5.2 72.6 629 [s} 23.5 62.7 97.0 | 35.3
25 | * 191 0 13.9| 79.5 0 8k.0 649 0 108 61.6| 98.6| 38.0
26 | * 194 0 9.9 16.9 [¢} 100 1,110 o} 1kg 91.7{ 108 3.7
27 | * 200 29.5 | 379 7.2 [} 38.% 196 0 118 9k.8 1 116 93.8
28 | % 205 28,1 137 5.6 17.1 4.6 140 ¢} 191 75.6 | 122 103
29 | * 197 15.7 by 9k.7 0 162 0 227 70.8 | 133 97.6
80 | * 200 0.7 3.5 52.6 0 195 ¢} 17k 67.4 | 13k 9k.5
81| » 202 30.2 65.1 145 0 67. 10k
S *2,998, 678.0 98,9 1,052.9 2,936.4 1,736.
UM s, 101 1995:3 1,547.6 4 566.8 8,6i5.2 1,705.6 3,876.9 21307
Current Year 1950 Period  1938-1950
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —
High Low Day Day Feet | Acre-Feet Normal Maximum Minimum
Jen. 3.16 2.62 28 jb* 205 4 6 15 165 ¢ 10,100 1%,100 20,000 9,730
Feb. 3.17 11 [p* 208 323 0O [* 107 P 5,950 13,139 47,900 3,430
Mar. 3.7h 27 502 30 0 k9.9 3,070 11,518 38,900 360
Apr. 2.93 5 188 30 0 22.6 1,340 17,448 84,200 290
May 3.06 28 229 $ 1 0 18.3 1,120 33,632 303,000 200
June 2.91 6 180 #9 5} 31.6 1,880 29,707 239,000 1,880
July 6.83 | 3,53 [F1 0 279 17,100 27,127 140,000 1,320
Aug 4.5 4 868 10 0 34,0 2,090 26,008 123,000 182
Sept. | 3.5 28 281 %1 0 56.9 1 3,380 29,755 140,000 3,220
Oct. 3.82 | 2.5% 7 392 17 8.1} 97| 5,820 19,841 61,400 1,590
Nov . 3.32 | 2.58 |12 191 2 62.0| 129 7,690 13,384 20, 400 7,690
Dec . 3.20 2 152 %5 5 56.0 3,440 1%, 764 29,700 3,440
Yesrly| 6.83 3,530 0 87.1 ¢ 62,980 251,110 | 1,247,500 [* 60,160

* Partly estimated ¢ Mean daily % And other daye



12 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT FORT QUITMAN, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights located on the rectified channel of the Rio Grande 1.5 miles below 0ld Fort
Quitman and 81.1 river miles below the American Dam at El Paso, Texas. The zero of the
gage is 3,450.57 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 72 meter measurements during the year, 51 by the United States and 21 by
the Mexican Section of this Commission, and a continuous record of gage heights. The gage
height-discharge relationship was very unstable during the periods: January 1 to 18, and
October 8 to December 12. Computations by shifting channel methods. Records available:
January 1923 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 10,800 second-feet October 5, 1946,
with a gage height of 10.00 feet. Min., dry March 30, 1935.

Average Flow in Second-Feet

Daily: Max. 5,890 May 19, 1942 Min., * .9 May 31 to June 4, 1935
Monthly: Max. 5,030 May 1942 Min. * 14.3 May 1935
Yearly: Max. 1,750 1942 Min. *104 1948

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. 1™ Nov. Dec.
1 i* 196 137 66.4 55.6 | 115 124 133 |* 486 66.5 | 309 1l (+193
2 j» 188 135 70.8 56.6 86.6 | 168 2 e us3 s5.h | 118 150 %193
3 % 177 128 .5 5k,7 79.4 | 162 130 51k 61.7 | 158 150 [*189
4 |» 204 123 79.8 8.3 8o.4 | 227 138 522 17 167 122 {#182
5 |* 188 116 9.9 8.2 96.2 226 104 662 18 218 108 [*193
6 |* 204 1% 6h.2 k7.1 81.0 | 216 103 271 182 386 117 (%186
7 |* 196 77 59.5 59.1 90.9 | 199 158 285 170 387 156 %182
8 [* 185 108 65.6 61.4 82.8 | 132 178 220 129 [* 156 153  [*156
9 (* 167 86.6| 88.h 68.8 714 | 112 122 1 142 * 160 172 M75
10 [+ 192 80.1| 73.5 58.8 79.0 | 137 45 120 155  [* 193 195  [*175
11 |# 196 8.1 68.7 63.4 97.3 138 611 94,2 196 * 172 197 75
12 |* 160 103 67.0 79.2 85.9 | ko 946 7.5 201 * 139 197  [*1hk
13 |* 177 99.9] 65.2 |t 83.5 9.5 | 112 480 79.5 175 {128 215 | 128
14 (% 204 115 70.7 |? 718.7 91.7 | 100 1,340 61.6 172 ¢ 122 223 {132
15 |[* 174 142 68.9 |* Th4.0 9.8 86.7 | 1,320 73.9 167 e 141 211 | 146
16 |» 181 128 59.7 85.7 89.9 1.2 218 61.6 126 |* 136 200 |113
17 | 226 119 57.8 8k.0 | 101 64.3 202 72.5 154 [* 130 197 | 121
18 |# 233 116 5k,6 68.2 | 108 64.3 17h 79.4 175 |« 90.6 | 197 | 128
19 [* 193 105 5L, 73.5 | 126 73.7 184 78.0 139 {* 79.1 | 232 | 114
20 |* 179 109 57.0 Th.6 | 135 70.6 116 91.1 k6 |» 92.6 | 248 |11k
21 {* 181 1 57.0 75.8 | 153 T2.3 382 94 .3 1 e 122 252 | 118
22 |* 169 276.9 61.8 71.6 | 181 78.8 209 78.2 232 |* 122 223 |11
28 |* 161 80.4| 60.1 78.2 | 153 8h.h 336 83.0 213 |* 130 207 | 159
24 [* 154 73.2] 56.1 81.0 150 8.2 1,520 82.7 983  [* 133 197 112
25| 148 80.8| 5k.6 ok,5 | 137 91.3 | 1,270 7.3 |* 226 |* 144 163 | 112
26 14 79.0| 53.0 92.6 | 106 109 2,230 68.3 2371 |* 136 160 | 118
27 ;39 7? .1 118 92,9 | 122 95.4 | 80.5 21k | 1 163 | 122
28| 121 72.7| 160 78.1 122 112 * 530 7.5 W8 |* 169 172 98.8
20| 135 .8 85.9 151 128 506 81.0 208 * 147 169 85.0
80| 143 65.0 | 102 109 106 * W74 67.9 321 [* 130 193 85.3
31| o |’ 60.9 87.8 « 888 63.0 * 128 98.0
. 2,176 79.2 5,306 #5,044.3 *4,368.1
s""Ls,hes 3,01 82,168.1 i 3,361.6 23 16,558 5,868.6 #5,461
Current Year 1950 Period 1924.-1950
Acre-Feet
Extreme Gage Extreme Second-Feet ;:eugde Total Acre-Feet < :
Feet i W cond- orma
Month High Low |Day High Day Lo Feet |[Acre-Feet | Normal Maximum Minimum [1938-1950
Jan. b5 | 2.61 |18 2335 |27 119 175 & 10,800 | 13,205 20,900 5,370 14,777
Feb. 2.92 2.19 7 o 208 28 ¢ 60.8 108 5,980 13,229 50,100 3,510 13,896
Mar. 3.20 | 2,13 |27 313 |25 49.3 69.9| 1,300 | 11,012 38,900 1,090 10,958
Apr. 2.68 | 2.01 |} 30 130 5 35.7 72.5 k4,320 13,769 77,000 1,200 13,777
May 2,90 | 2.30 | 22 190 8 66.4 108 6,670 24,981 309,000 880 33,523
June 3.8 |2.09 | &4 706 |20 53.7 | 119 7,100 | 22,760 240,000 3,630 30,229
July 7.51 | 2.37 |26 | b,640 7 87.0 | 534 32,800 | 23,036 140,000 2,000 27,873
Aug. 346 {235 | 5 | 1,160 |16 .2 | 1M 10,500 | 28,511 B 127,000 2,490 25,451
Sept. | 8.03 |2.38 |2k | 5,490 2 51.2 | 196 11,600 | 32,857 147,000 5,480 34,103
Oct. 357 | 2.68 | 6 606 119 79.1 M 163 [ 10,000 | 24,208 66,500 k520 26,138
Nov. | 3.35 |2.83 |20 248 | 5 B¥108 182 ¥ 10,800 | 15,549 24,500 | 14,990 | 16,069
Dec. 3,21 { 2.6k [$1 193 30 80.5 * 1kl 8,660 16,044 31,000 5,640 16,483
Yoarly| 6.03 | 2.0 5,490 5.7 F 71 123,530 | 239,161 | 1,270,k00 ¥ 75,340 | 263,277

" Estimated * Partly estimated ¢ Mean daily ¢ And other deys

Y
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WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 13

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for wineh and
heavy weights, located 7.8 river miles above the confluence of the Rfo Conchos and about
10 niles northwest of the towns of Presidio, Texas, and Ojinaga, Chihuahua, and 285.7
river miles below the American Dam at El Paso, Texas. The zero of the gage is 2,576.66
feet above mean sea level, U.8.C. & G.S. datum.

RECORDS: Based on 40 meter nmeasurements during the year and a continuous record of gage
heighte. Computations by shifting channel methods. Records available: May 1900 to March
1914, and August 1923 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 15,200 second-feet on June 12, 1912.
On May 26, 1942, a gage height of 10.57 feet was reached with a flow of 5,160 second-feet.
This level was the highest reached during the years 1923-1950, inclusive. Min., sometimes
dry.

Average Flow in Second-Feet

Daily: Max. 15,200 June 12, 1912 Min. sometimes dry
Monthly: Max. 10,150 June 1912 Min. gometimes dry
Yearly: Max. 1,970 1807 Min. 43.7 1948

CORRECTIONS: See page 108.
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1} 176 98.9 | 28.1 | ¥3.0 [ [ 0 1,280 65.4 | 1,430 98.5] 105
2| 1m 93.0 | 28,7 | # 3.0 0 2 0.5 o} 1,180 5.8 817 9.3 105
8| 17k 92,7 *2B.4 | 23,0 [+] o o * 663 3.3 | 1,380 8h.5| 102
4| 187 92.4 i* 209 | 2.7 0 0 0 2 5ph 3.2 | 1,320 82.6| 110
5| 189 86.9 | 103 | = 2.3 0 0 0 2 Lok 3.1 862 83%,1| 118
6| 188 85.3 9.6 | 3.0 0 293 o * 358 3.0 [* 375 87.2| 111
T) 181 80.7 9.1 | 2.5 [4 674 (] 469 191 r 276 90.2| 104
8| 166 75.9 8.3 | 2 2.0 [ 113 (] 316 38,1 |» 222 89.5| 107
9| 156 75.9 * 7.5 [ £1.8 [ k7.5 [} 217 16,2 |* 218 83.9| 108
10 | 159 75.8 |* 6.8 | £1.0 0 12.8 0 156 11.8 273 T7.3| 102
11| 176 81.6 [* 6.3 [ 20.3 0 Lok 8.6 113 16.0 239 83.6| 112
12| 172 83.9 {* 5.6 |t 0 [4 307 83.6 | & 75.9 22,1 210 96,71 112
18| 175 75.6 S| 205 0 367 37.4 58.2 5.3 198 102 106
14| 169 [=71.8 |* 5.4k | 2 0.2 4 * 107 317 38.5 3.3 |+ 186 112 106
15) 184 2 67.1 |* k9 | 201 0 2 15.0 512 14,6 2.4 170 119 | 111
16} 182 (* 62,5 (* L4 |0 o] £ 1.1 3l * 6.0 5.2 154 114 99.9
11| 193 {257.9 i» 3.8 0 0 * 0,1 782 * b3 2,6 139 125 87.1
18| 187 1z s53.2 |*» 3.3 | 23.0 0 0 866 65.9 2.h 130 130 78.8
19| 169 |* 48,6 |* 2.7 | z2.2 0 1.5 346 32.9 31.5 130 127 3.1
20 | 149 56.7 | 2.7 | 215 [ [ 347 10.6] W47 127 122 76.
21| 147 55.7 |* 2.7 | £ 1.2 0 0 585 5.0 34 117 113 73.3
22| 154 5.2 | 2.8 | 2 1.0 0 0.9 127 2.8/ 926 108 108 69.0
28| 132 38.5 [* 2.8 | T 0.5 [ 3.7 L52 * 1.,2| 1,280 93.6] 134 67.0
24| 114 36.1 |* 2.8 | 2 0.2 [ 5.3 272 o .1| 1,180 84.5| 131 63.7
25| 104 3.1 |*» 28| *o0 [ 21.7 670 * .1 521 88.1] 125 6k,
26| 105 W2 | 28| t0 [ 0.6 902 1] 350 gk.2 124 63.4
27 98.5| 39.8 [+ 2.9 [} [} [¢] 1,190 (<] 695 96.5| 126 68.5
28 97.1| 28.3 |* 2.9 [ 3} o 1,120 16.6| 321 100 121 76.2
29 [ 10b * 2.9 [} [} [ 1,150 2.1| 296 105 108 69.3
80| 105 * 2.9 [ [} 4 1,100 S| 310 101 120 66.0
81 98.9 * 3.0 [ 1,k20 97.0 92.9 62.9
1,837.3 35,0 2,375.7 *#6,112.4 9,936.8 2718,
Sum 1,762.5 *233.5 0 12,631.6 7,098.7 3,213.4
Current Year 1950 Period 1924-1950
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- - — Normal
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum 19381950
Jan. 3.60 | 2.89 | 17 205 27 90.3 | 154 9,450 12,482 2k, koo 6l 14,487
Feb. 2.98 | 2.35 1 102 27 25.0 65.6 3,640 11,637 40,800 1,%e20 12,585
Mar. 2.k0 | - 3 32.0 $19 [*¢ 2.7 |[* 7.5 * U463 9,249 39,100 285 9,480
Apr. . - (taiz 30 B2 o0 ® 1.2 B 69.4) 7,592 k1,600 0 7,003
May - - - - 31 0 o} 0 18,175 | 240,000 [4 24,591
June 6.80 - 7 | 1,040 i1 o] 79.2 4,710 17,583 216,000 ¢ 218 24,951
July 10.08 - 31 | 1,580 %1 0 Lot 25,100 25,930 158,000 i* 13.1 30,890
Aug. 9.64 - 1] 1,460 326 o] *197 *12,100 30,729 133,000 |[» 128 27,070
Sept. | 10.70 61 | 25 | 1,510 18 .9 | @37 14,100 35,289 |* 151,000 602 34,1h0
Oct. 10.93 | 2.85 1| 1,720 24 78.7 | 321 19,700 30,319 105, 000 0 30,884
Nov. 3.57 | 2.81 | 23 14k 10 76.2 | 107 6,370 1L,680 34,500 0 13,852
Dec. 3,18 | 2.67 5 121 31 58.9 89.6 5,510 ik,262 30,900 374 14,600
Yearly| 10.93 1,720 0 140 101,212.% | 225,927 [1,176,700 31,751.1 | 284,553

» Estimated * Partly estimated 1 And other days ¢ Mean dally



14 WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION

R1O CONCHOS AT CUCHILLO PARADO, CHIHUAHUA

DESCRIPTION: Water-stage recorder and cable with cable car, located in Salineta Canyon 3.1
miles north of the town of Cuchillo Parado, Chihuahua, and 28.6 air-line miles westward
from Ojinaga, Chihuahua, and 48.1 river miles above the confluence of the R{o Conchos with
the Rio Grande which is 293.5 river miles below the American Dam at El Paso, Texas. The
zero of the gage is 2,914.23 feet above mean sea level, U.8.C. & G.8. datunm.

RECORDS: Based on 164 nmeter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: January 1, 1945
through December 1950.

REMARKS: The flow of this stream is modified by irrigation diversions and drainage returns
and is affected by the operation of La Rosetilla, La Colina, and La Boquilla reservoirs
situated 139, 199, and 206 river miles respectively above this station and also by Madero
Reservoir located on the San Pedro River, which enters the Rio Conchos 122 river miles
above this station.

COMPARATIVE FLOWS FROM RECORDS:  Momentary Peak: Max. 34,360 second-feet on October 9,
1945 with a gage height of 15.85 feet. Min., 53.3 second-feet on September 17, 1945, with
a gage height of 2.00 feet.

Average Flow in Second-Feet

Daily: Max. 17,660 OQct. 9, 1945 Min. 57.2 Sept. 17, 1945
Monthly: Max. 3,580 Sept. 1948 Min. 120 Sept. 1945
Yearly: Max. 972 1946 Min. 494 1948
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 759 572 72k 385 k13 (Y53 316 3,310 562 1,880 558 8uh
2| 664 996 | 1,120 316 399 Loy 378 1,190 516 k170 703 978
8 572 791 | 1,180 249 350 35 309 2,890 392 1,250 699 9h6
4] 155 703 675 241 299 72k 268 1,910 360 1,550 501 731
5| M1 862 957 259 265 1,540 268 1,3k0 kse 2,010 558 650
6| Lol |1,060 7 227 3 45 713 1,580 417 1,400 932 530
7] s51 812 95k 228 590 554 1,300 1,370 371 939 780 498
8| 60k 724 {1,170 298 48K 54l 1,040 1,150 816 907 685 |1,1k0
9 812 614 802 279 399 639 872 929 717 8ho 837 689
10| 886 597 968 312 36k 678 713 886 985 780 756 491
11| 1,010 869 992 558 ko7 576 2,710 812 908 720 918 452
12 | 2,050 73 971 321 hs2 968 1,300 635 699 1,080 | 1,180 L34
18| “g925 982 |1,0k0 L8 34 639 1,890 515 717 812 939 Lhy
14 | 1,120 Bos 1,020 434 277 738 2,860 378 667 695 720 sk
15 | 1,010 632 |1,250 505 28k 1,160 2,4bo 301 6e2 561 533 48k
16 | 1,060 727 | 1,120 ko6 332 1,230 1,550 28k 731 812 703 55
17| 777 756 | 1,090 Is2 342 1,270 5,330 501 699 1,020 622 636
18| 689 862 | 1,010 597 292 1,150 2,h20 537 83k 1,170 696 537
19| 890 865 805 357 299 1,090 2,220 o7 2,670 1,310 826 526
20| 745 |1,010 749 280 319 90k 2,720 568 1,980 858 {1,150 530
21 639 96k 678 261 309 Lok 2,720 438 2,700 628 798 703
22| 851 982 551 271 329 639 1,270 515 3,410 540 586 536
23 978 |1,150 678 272 343 855 1,320 357 k,730 830 590 699
24| 1763 763 526 307 357 706 1,610 L7 L,030 763 5k7 812
25) 61k [1,k20 48l 298 371 Th5 1,20 392 3,090 636 569 900
2] 932 985 435 305 392 618 1,170 1,260 2,240 S 576 738
27| 853 | 639 | 367 | 2 | 3 38 | L3k | 578 | 1560 &0 | 515 | 569
28 727 999 hoh 378 396 345 1,260 79 1,280 Sk 569 420
29| 819 364 349 438 32l 1,290 678 1,230 660 731 438
80 886 378 320 364 336 1,490 516 1,080 837 19 561
81 770 347 352 3,310 583 791 b2y
S, 23,91k 10,201 22,199 31,254 32,193 19,342
"mah,523 ’ 24,606 11,3h0 ’ kg, 637 i 41,465 ’ 21,636
Current Year 1950 Period 1945-1950
Extreme Gage Extreme Second-Feet Averagde Total Acre-Feet
Month Feet High Low Second- N o
High Low | Day Day Feet | Acre-Feet Averag M A :
Jan. 'S 2.62 |1k 1,410 5 | 410 785 48, 2k0 15,373 95,810 36,350
ver. | s.h | 2.8 |23 | Lo | 1| uey g5k | U7,hz0 | 15,960 €2,420 | 35,130
Mar . 5.71 2.6 | 2 2,090 |31 | 309 79k 18,810 11,688 49,780 32,280
Apr. 3.6h | 1.84 |17 826 |7 | 19 3ho | 20,230 | 16,538 29,110 8,420
Mey 3.35 2.17 | 7 682 5 | 265 366 22,490 15,623 22,490 9,540
June 8.1k 237 | 5 5,610 |29 | 286 40 14,030 21,933 Lh, 030 13,990
July | 11.68 2.00 | 17 | 15,860 5 | 254 1,600 98,450 73,180 178,500 11,370
Aug 9.58 2.07 | 27 9,820 |17 | 2ki 1,010 61,990 65,080 142,100 19,830
Sept. 366 240 | 21 7,380 # | 327 1,380 82,250 | 102,905 213,300 7,150
oct . 9.22 | 2.89 | 2 | 8,580 |28 | ko | 1,00 gg,gzg gg:;{; 1gg:§$g ﬁg’gzg
0 1 L1 721 3 s
v L NI 2R% | b B e | 38,360 | 36,135 15,570 19,610
Yearly| 11.68 | 1.84 15,860 195 855 | 619,050 | 605,439 703,660 | 398,630

# Various days of the month.




WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 15

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rio Conchos enters the Rio Grande 3.7 miles above the international high-
way bridge between Presidio, Texas, and Ojinaga, Chihuahua, 2.0 miles above the Lower
Presidio gaging station on the Rioc Grande, 7.8 miles below the Upper Presidio gaging sta-
tion on the Rio Grande, and 293.5 river miles below the American Dam at El Paso, Texas.

RECORDS: Based on discharge records of the Rio Grande at Upper Presidio and Lower Presidio
stations and estimated irrigation diversions and arroyo inflow between these two stations.
Records available: May 1900 to March 1914, and August 1923 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
La Colina Reservoir with 21,900 acre-feet capacity and a maximum surface area of 1,160
acres located about 10.5 miles downstream from La Boquilla Dam, and La Rosetilla Reservoir
located about 52.7 miles farther downstream with a capacity of 15,400 acre-feet and a max-
imum surface area of 840 acres, are used for power development. Francisco I. Madero
Reservoir located on the San Pedro River, a tributary to the Rfo Conchos, has a total
capacity of about 344,550 acre-feet. Power generation facilities: La Boquilla 14,647 kw.,
La Colina 3,620 kw., La Rosetilla 5,150 kw., Francisco I. Madero, none.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 162,000 second-feet on September 11,
1904. Min. 3.0 second-feet on May 14, 1904.

Average Flow in Second-Feet

Daily: Max. 148,900 Sept. 11, 1904 Hin. 5.0 May 14, 1904
Monthly: Max. 24,540 Sept. 1904 Min. 11.0 May 1902
Yearly: Max. 3,710 1906 Min. 511 1948

CORRECTION: The August, September, and annual discharges for 1932 at this station as pre-
viously published are erroneous. The correct values are: 136,000, 505,000, and 1,785,220
acre-feet, respectively.

Current Year 1950 Period 192k-1950 Acre-Feet
Extreme Second-Feet Average Total Acre-Feet

Month High Low Second-| Normal Average
Day 8! Day Feet |Acre-Feet | Normal Manxi Mini 1938-1950 | 1945-1950

Jan, |15 1,450 | 6 Ls2 89| 52,200 59,089 147,000 20,300 51,054 46,567
Fob. | 26 1,930 | 28 sho 87h{ 48,500 50,985 87,700 29,100 47,030 46,333
Mar. | 3 1,940 | 31 301 795 48,900 46,037 80,800 20,800 1,677 42,067
Apr. | 18 590 | 8 195 303| 18,000 31,610 79,700 5,000 19,688 15,933
May |27 638 | 1 237 316{ 19,500 57,529 148,000 3,950 B 15,287
June 5 2,780 | 29 278 694 41,300 ha,5k2 91,900 8,720 32,792 20,233
July |18 9,k70 | 6 182 | 1,650{ 101,000 90,971 502,000 8,890 115,777 76,465
g, | 27 7,3%0 | 18 245 | 1,090| 67,200f 129,300 601,000 11,300 121,946 65,383
Sept.| 22 jr 10,400 | 5 | ® 282 |»1,660| * 98,800| 264,653 | 1,173,000 6,770 304,205 | 105,3k5
Oct, { 1 [+ 7,600 | 28 530 |#1,200| * 73,700] 163,148 798,000 33,200 161,154 97,133
Nov. | 13 1,330 6 182 702 41,800 62,726 110,000 29,000 60,792 54,000
Dec. | 9 1,210 | 30 399 617} 38,000 54,237 97,700 22,200 45,653 38,527
Nearly ® 10,h400 182 | 896| *648,900| 1,032,807 | 2,431,850 | 371,000 | 1,029,854 | 623,263 -

2 Eatimated # Partly estimated # Cuchillo Parado Station began operating Jan. 1, 1945



18 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located about 1.7 miles above the international highway bridge between
Presidio, Texas, and Ojinaga, Chihuahua, 2.0 miles below the confluence of the Rio Conchos
with the Rio Grande and 295.5 river miles below the American Dam at El Paso, Texas. The

~ zero of the gage is 2,556.42 feet above mean sea level, U.5.C. & G.S. datum.

" RECORDS: Based on 103 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to July
1915, and August 1923 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 162,000 second-feet on September 11,
1904. Min. 3.0 second-feet on May 14, 1904.

Average Flow in Second-Feet

Daily: Max. 149,200 Sept. 11, 1904 Min. 5.0 May 14, 1904
Monthly: Max. 24,870 Sept.. 1904 Min. 11.0 May 1902
Yearly: Max. 4,870 1906 Min. 553 1948
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Dayi Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,090 874 | 1,160 | 303 260 302 299 5,170 | & 608 |* 4,620 758 | 846
2 928 788 6712 | 330 302 Skl 289 3,900 |® kohk |* 5,210 654 | 890
3 863 | 1,160 | 1,380 302 317 354 3k9 3,350 |2 372 % k,190 807 991
4 789 876 897 252 301 643 298 2,7%0 |2 332 2,580 716 983
5 698 826 759 223 263 1,150 207 2,060 |® 313 | * 2,790 620 | 776
[ 668 | 1,060 8or| 215 244 955 198 1,620 |* ko2 2,210 750 | 726
7 699 901 81| 214 352 1,210 943 1,820 [* 513 1,650 | 1,020 | 648
8 752 | 1,240 962 | 205 468 763 | * 719 1,560 kot 1,260 766 | 692
9 858 762 | 1,070 | 253 koo 581 |* 680 1,310 669 1,280 849 | 1,160
10| 1,00 715| Th9| 2k | 3% 613 |* Tr1 | 1,00 Skl | 1,2%0| 89 7he
11| 1,150 723 | 1,000 283 324 778 682 1,020 982 1,050 83k 639
12| 1,280 | 1,030 | 1,030 430 353 1,090 | * 3,590 40 711 1,110} 1,070 610
18 | 1,310 821 | 1,010| 304 390 | * 1,210 |* 1,860 648 TH9 1,370 | 1,220 | 558
14| 1,170 | 1,100| 1,070| 379 330 | * 812 |* 2,710 53k 641 1,040 998 | 550
16 | 1,390 8ok | 1,030 | 370 287 720 3,730 408 881 917 799 | 652
16 | 1,2 4o | 1,1 2 266 | * 1,210 1,950 314 570 816 768 | 5
17 1:328 ;82 1:188 353 288 |f1, 1,180 283 Buo | 1,070| 763 53%
18 971 806 | 1,140 412 288 * 1,180 6,580 580 599 1,170 795 645
19{ 1,000 9h5 98l 476 267 1,010 2,230 426 1,120 1,340 782 579
20 | 1,110 950 799 330 262 966 2,630 hoh 3,440 1,420 955 57h
21 8 1,150 693 | 273 288 729 3,570 491 | * 4,830 964 | 1,190 | 61
52| 62| vowo| b om 266 505 | 2,180 386 | 6,000 78 Tl 66
3| Loso| Luol dml S| 6 | LI @ |thee | | |
24| 1,160 | 1,080 578 | e 281 1 3 n
25| 86| 933| 89| 268 285 708 | 2,0% 365 | * 4,260 81| 68| a2
26 881 | 1,k60 457 | 254 280 675 1,920 1,070 3,120 727 650 908
27| 1,090 970 hoo| 238 418 550 2,690 2,450 2,570 697 645 | 705
Bl m| Al el oz | o m | ol bR W2
29 861 373 2 31 299 350 |*
80| 1,010 3431 27 346 306 5;1h0 T 616 1:h60 716 k7 534
81| 1,080 325 307 k990 [o 548 1,010 621
*23 061 39,78 *47,131 21,91k
Sum 31,070 26,302 21,877 8,852 9,681 > 63,55 10 us6,0u "7 ou,289
Current Year 1950 Period 1924-1950 Acre.Feet!
Extreme Gage Extreme Second-Feet geragde Total Acre-Feet . |
t Feet i L cond- - ormal
Mot High | Low |Day High Day o Feet |Acre-Feet| Normal | Maximum | Minimum |19381950
. R 2.1 | X 1,640 [ 645 1,000| 61,600 71,667 164,000 30,400 65,739
v | 35 | 20 2 | 1910 |28 | 3566 os0| 52,000 | €2,618| 99,700 | 33,900 | 59,616
Mar. 3.82 | 1.56 | 3 1,970 | 31 30k 802| 9,300 55,263 89,400 21,200 | 51,146
Apr. 2.06 | 1.34 | 18 593 | 8 197 296 17,600 38,614 84,100 4,460 | 26,186
May 2,11 | 1.5 | 27 68 | 1 237 312| 19,200 55,403| 270,000 3,660 52,1?16*
June 4,56 | 1.48 5 2,780 | 29 218 |« 769 [* 15,700 59,839 267,000 9,250 5745
July 8.95 | 1.31 [ 18 | 10,00 | 6 182 2,040 | 126,000 | 114,081 564,000 8,910 | 145,939
Aug. 7.4 | 1.51 | 28 7,330 | 18 248 1,280| 78,900 | 159,952| 675,000 18, ko0 1“32,727
Sept. P lmieo |22 |2 11,000 | 5 je 285 [* 1,900 #113,000 | 300,077 1,324,000 7,370 | 3 ’563
Oct 8.67 | 2.30 | 1 |* 8,310 | 28 630 |* 1,520 [* 93,500 | 193,k78| B6k,000 33,800 | 192,0
Nov. 3'h; 2.18 | 13 L0 | 6 567 810| 18,200 77,418| 141,000 37,800 | 7h,662
Dec. | 3.09 |1.98 | 5| 1,320 |30 | k5 707! 43,500 | €8,h93| 116,000 | 31,h00 | 60,231
Yearly| - 1.1 11,000 182 |* 1,030 W748,700 1,256,903 | 3,866,700 | 01,500 [1,272,667

» Estimated * Partly estimated
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ALAMITO CREEK NEAR PRESIDIO, TEXAS

DESCRIPTION: Water-stage recorder about 1,800 feet above the confluence with the Rio Grande
and 6 miles below Presidio, Texas, and Ojinaga, Chihuahua. This creek enters the Rio
Grande near the lower end of Presidio Valley and 306.9 river miles below the American Dam
at Bl Paso, Texas. Zero of gage is 2,541.42 feet above mean sea level, U.S.C. & G.8. datunm.

RECORDS: Based on 7 meter measurements of low and medium flows and frequent estimates by
the hydrographer of steady low flows, a continuous record of gage heights and a rating
curve, the higher points of which were determined by slope-area calculations and the medi-
un and low points of which were determined by meter measurements and hydrographer's esti-
mates. Computations by shifting channel methods.

REMARKS: A small irrigation reservoir (San Estaban) 10.5 nmiles south of Marfa, Texas and
irrigation diversions below the reservoir modify the flow of this spring-fed creek. On
October 2, 1932, backwater from the Rio Grande reached a gage height of 8.33 feet at this
station. This is the highest recorded gage height.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 9,870 second-feet on July 20, 1937
with a gage height of 5.33 feet. Min. .87 second-foot in May 1932.

Average Flow in Second-Feet

Daily: Max. 3,290 Oct. 24, 1941 ¥in. .87 May 1-22, 1932
Monthly: Max. 329 Sept. 1936 Min. 1.3 Nov. 1950
Yearly: Max . 55.9 1941 Min. 8.8 1934
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day|® Jan. |tFeb. [tMarch | April May June July Aug. Sept. Oct. Nov. Dec.
1| 3.0 3.0 3.0 [® 3.0 [2 3.5 [* 35 [+ 673 [+ 154 [& 3.5 [*» 916 1.2 1.k
2| 3.0 | 3.0 [ 3.0 |® 3.0 |t 35 [*78.9 |¥ 35 |* 3.9 {* 35 |* 337| 1.2 | 1.k
8| 3.0 3.0 3.0 (% 3.0 |¥ 3.5 [% 3.5 ®o35 |2 35 (B 35 %121 1.2 1.4
4] 3.0 3.0 3.0 |t 3,0 |* 3.5 |t 3.5 35 | 35 | 35 |% 250 1.3 1.k
6| 3.0 3.0 3.0 |* 3.0 |* 3,5 |* 3.5 o35 | 35 |r 35 [*« 54| 1.3 1.k
6] 3.0 3.0 3.0 |[* 3,0 [t 3.5 [t 3.5 v 35 fr 35 |[r 35 [% 3.3 1.3 1.4
7] 3.0 3.0 3.0 {* 3.0 |® 3.5 [ 35 B35 [t 35 | 35 (¢ 21 1.3 1.4
8l 3.0 3.0 3.0 {8 3.0 |¢ 35 |2 3.5 T35 (¢ 35 |¢ 35 |[vr 21 1.3 1.4
9! 3.0 3.0 3.0 {® 3.0 | 3.5 |%53 T 35 [®# 35 |v 35 |n 2 1.3 1.4
10 3.0 3.0 3.0 |2 3.0 | 35 |* 3.5 ¥ o35 | 35 [+ 62 (¢ 21| 1.3 1.4
11| 3.0 3.0 3,0 | 3.0 |® 3,5 |* 3.5 |* 19.0 |2 3.5 {r 35 {7 21| 1.3 1.4
12 35 3.0 3.0 |® 3.0 |2 35 [ 3.5 B35 (8 35 & 35 |8 21| 1.3 1.4
18 3.0 3.5 3.0 [*#97.2 | 3.5 [*15.7 *osh2 fr 35 px 184 | v 2.1 1.3 1.4
14 3.0 3.0 3.0 |2 35 |2 35 |® 35 (¢ 38 |2 35 |* 98 |z 21| 1.k 1.4
16| 3.0 3.0 3.0 |* 35 (2 35 |t 35 ® 35 | 35 | 59 2.1 1.k 1.h
18| 3.0 3.0 3.0 | 35 |® 3.5 |* 3.5 ® 35 |2 35 |2 35 2.0 1. 1.4
17| 3.0 | 3.0 | 3.0 2 35 |2 35 |8 35 |* 120 [2 35 |* 35 2.0 1.k | 1.
18| 3.0 3.0 3.0 [2 35 |2 35 |®# 35 |[*x 7k [2 35 |8 35 1.9 1.h 1.k
19 3.0 | 3.0 | 3.0 |2 35 |r 35 [ 35 |z 35 |2 35 |* 12,6 1.8 1.4 1.
20| 3.0 3.0 3.0 |* 35 (% 35 [2 35 (% L6 |2 35 |* 17.5 1.8 1.k 1.b
21| 3.0 3.0 3.0 |2 3.5 [*129 8 35 (% L8 |r 3.5 |* 13.2 1.7 1.4 1.4
22| 3.0 3.0 3.0 |® 35 [*6k9 [ 3.5 B35 |t 3.5 | %251 1.6 1.4 1.
23| 3.0 3.0 3.0 {* 3,5 [t 35 [#25,9 |[* 55 [ 35 |82 35 1.6 1.4 1.3
24| 3.0 3.0 3.0 |® 35 [® 35 [* 5.1 ® 35 (t 3.5 [%39] 1.5 1.4 1.3
25| 3.0 3.0 3.0 |® 35 |2 3.5 |® 3.5 to3,5 (v 3.7 [*b31 1.5 1.4 1.3
26 3.0 3.0 3.0 | % 3.5 (% 3.5 |2 35 35 |x 67.8 |* 82.0 1.4 1.4 1.3
27| 3.0 3.0 3.0 | 35 | 35 | 35 [% 154 % 13,0 [* 16.2 13| 1.4 1.3
28| 3.0 3.0 3.0 |* 35 |*58.8 [* 3.5 * 21.5 |* 15.k |2 2.0 1.3 1.4 1.3
29| 3.0 3.0 |2 35 |* 35 [& 35 |* 63 |2 35 (& 20 1.2 1.4 1.3
80| 3.0 3.0 | 35 |t 35 |* 3.5 * 8.4 [r 35 |* 18.9 1.2 1.4 1.3
81| 3.0 3.0 v 3.5 * 725 T 35 1.2 1.3
Sum w8l 5 #1927 #3661 * 2347 *1,146.3 ko5
9% .5 293.0 *350.7 *1,014.7 *1,330.2 4o.4
Current Year 1950 Period 19321950
Acre-Feet|
E Gage Extreme Second-Feet Average |  Total Acre-Feet
Month Feet High Low Second- Normal
High | Low |Day Day Feot |Acre-Feet | Normal | Maximum | Minimum [1938-1950
Jan, 2,80 | 2.68] 122 5.3(%1|® 3.0 |t 3.0|r 185 205 273 123 212
Feb. 2.77 | 2.67) 13| hé6j%1|ln 3.0 |t 3.0f2 168 188 234 11 192
Mar. 2,72 | 2.68{% 1|t 30[%12|® 3.0 (2 3.0]12 184 202 270 123 210
Apr., k.95 | 2.70| 13| *=2,2k0 | ¥ 1% 3.0 | % 6.4« 382 2hg 43 119 285
May 5.78 2.58| 21| #6,740 $1]® 35 |*11.3(* 696 1,316 8,520 184 1,127
June 5.17 2.34 9| *3,670 $1|2 3.5 | *12.2|* 726 1,759 | * 6,360 206 1,538
July 5.95 2,341 31| *7,250 $1it 3,5 | *32.7]*2,010 2,764 6,650 232 2,525
Aug. 4.99 3.20| 261 *1,380 $1]2 3.5 [* T7.6[* 3,301 16,330 216 2,00k
Sept. 5.88 3.00) 2k | *7,040 g2k | & 2.0 | % kit 3| 2,640 3,67h 19,600 179 2,214
Oct. 6.20 3.03 1| 8,000 329 1.2 | * 37.0| *2,270 2,409 19,200 157 3,041
Nov. 3.0k 3,02 ] 1k 1L.hi$ 1 1.2 1.3 80.1 245 807 80.1 2;5
Dec. 3,04 3.02| %1 1.4 %23 1.3 1.4 84,3 219 408 8.3 225
Yearly| 6.20 2,34 *8,000 1.2 | * 13.7|%9,891.4| 16,531 10, Lk * 6,397 13,808

¥ Estimated * Partly estimated ¥ And other days
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TERLINGUA CREEK NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder located about 12 miles south of Terlingua, Texas, 2.4
river miles above the confluence with the Rio Grande at the lower end of Santa Helena
Canyon. This creek enters the Rio Grande 371.6 river miles below the American Dam at
El Paso, Texas. The zero of the gage is 2,195.99 feet above mean sea level, U.8.C. & G.S.
datum, determined by levels run in January 1850 and tied to a U.S8.C. & G.S. bench mark
elevation established in 1943. Previously published elevations are erroneous.

RECORDS: Based on 47 meter measurements during the year at low flow, a continuous record of
gage heights for medium and high flows, and a rating curve, the higher points of which
were determined by slope-area calculations and the medium and low points of which were
determined by meter measurements. Computations by shifting channel methods. Records
available: January 1, 1932 through December 1950.

REMARKS: Irrigation diversions modify the flow of this spring-fed creek at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 34,900 second-feet on May 24, 1935

with a gage height of 17.59 feet. Min., & O second-feet on September 29-30, 1937.
Average Flow in Second-Feet

Daily: Max. 17,200 June 1, 1937 Min. L0 Sept. 29-30, 1937

Monthly: Max. 921 June 1937 Min. .83 Oct. 1934

Yearly: Max. 146 1937 Min. 5.5 1943

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day!| Jan. Feb. | March | April May June July Avg. Sept. Oct. Nov. Dec.
1 2.7 2.7 3.3 2,7 2.0 2.8 0.9 519 h.1l+ 853 3.9 3.8
2 2.7 2.7 3.6 2.5 2.1 % 1,410 |¢ 1.3 356 2.81#1,230 3.9 3.8
8| 27 2.7 3.5 2.4 2.2 28.1 [+ 1.6 46.8 2.,31% 301 3.7 3.7
4| 2.2 2.6 3.7 2.4 2.7 2.7 315 19.2 8.6 64, 3.8 3.9
[ 2.2 2.6 3.7 2.8 2.2 b 4.9 9.2 3.2|* 158 3.8 3.6
[ 2.2 2.7 3.6 3.1 2.3 3 0.3 5.1 8.0 16.6| 3.8 3.5
7 2.3 2.9 3.6 3.1 2.5 7.3 209 3.6 5.3 9.6] 3.8 3.7
8 2.3 2.8 3. 3.2 2.9 {x 81 37.0 3.1 L7 5.6] 3.8 3.h
9 2.4 3.0 3.3 3.5 3.0 |* 1,050 14.3 3.2 4.0 k9| 3.5 3.3

10 2.5 3.1 3.5 3.2 3.8 |» 199 5.4 2.7(» 1w k9|l 3.5 3.3
11 2.6 3.k 3.5 |* 126 3.0 104 [* 559 3.7 22.9 4,31 3.7 3.2
12 3.1 3.0 3.4 |+ 31.4 3.1 3.3 177 b1 13.7 L5 3.7 3.2

18 2.8 3.5 2.9 [+ 125 3.3 5k 313 4.8 13.9 b 3.7 3.2

14 2.9 3.3 3.2 v S84 3.5 |* 1235 i* 919 5.6 13.6 4,31 3.7 3.2

15 3.0 3.0 3.3 |* 16.2 3.6 [* Sk i* 135 66.1|¢ 17k Lb 3.8 3.2

16 1 2.8 3.3 |t 3.6 3.6 |* 251 26.9{% 230 11.9 LW 3.6 3.2

17 2.1 2.8 3,1 |* 3.6 3.8 23.6|* 2,630 b3.7 10.6 4.3 3.8 3.2

18 3.0 2.1 3.1 3.5 3.5 6.6|% * 208 10.2 L.2| 3.8 3.2

19 3.0 2.1 3.2 3.2 3. 3.8|2 250 16.5 9.9 4.1) 3.6 3.2

20 3.0 1.7 2.9 3.1 3.0 3,012 156 6. 10.0 k.ol 3.7 3.3

21 2.9 1.9 2.8 3.4 (% 69.0 3.0t 9.7 L.6|* 757 4.0f 3.9 3.3

22 2.9 2.1 3.0 3.6 (%184 [+ 674 | b3.6 3.7|* 2,430 Lol 3.9 3.4

23 2.9 2.5 3.1 3.3 21.5 |* kb1 k.9 2.9{* 1,600 Lol ko 3.4

24 2.8 2.7 3.2 2.9 7.0 |* 163 |* 0.1 3.2|* 3,260 Lol Lo 3.3

26 3.2 2.9 3.3 2.8 12.5 10.3|* 0.1 8k.8l* 765 ko] 4.0 3.3

26 . .1 .2 2.6 .8 4. 0% 0.1« 529 328 kol L1 3.0

27 S?l g.k g.k 2.5 2.5 2.h|* 636 [* 1,340 51.3 k0]  ba 3.4

28 2.9 3.4 3.3 2.h 2.3 14| 165 |* 206 24,2 %.,0 %.0 3.4

29 2.8 3.1 2.3 2.1 |* 1.1 68.1 56.9 19.4 ko k.o 3.3

80 2.8 3.4 2.1 2,1 |* 0.6 31.0 22.7 13.4 kil 3.9 3.3

81 2.8 3.0 2.3 * 135 8.4 3.9 3.2

. * 430.8 *5,156.7 *3,819.0 #2,735.2 1048

Sum 85.3 7.9 101.9 > * 369.0 * 7,095.7 * 9,725.0 114.5

Current Year 1950 Period 1932-1950
Acre-Feet|
Extreme Gage Extreme Second-Feet g::rag;— Total Acre-Feet - :
Month Feet izh Low on orma
High | Low |Day Hie Day Feet |Acre-Feet| Normal | Maximum | Minimum {1538-1950

Jan. 68 | 1.57] 12 b.5] b 1.9 2.8 169 201 743 82, 20l

Feb. i.se 1.35 11 5.0{%18 1.7 2.8 155 1% 267 73. 146

Mar . 1.70 1.53] 25 L.9] 26 2.0 3.3 202 177 489 T2.5 177

Apr. 4,38 | 1.,55[ 11 |* 1,950 & 1.5 |# 1h.h [+ B85k 1,133 15,500 55.1 [ 1,561

May 3.68 | 1.56| 21 |* 1,200 5 1.1 |*11.9 |* 732 4,548 |* 26,000 117 2,807

June 7.50 1.02| 2 |* 6,660 [$27 | 0.1 %182 *10,800 7,089 54,800 59.5 h,061

July 9.85 87l 17 [*11,700 |36 [* 0.1 [*229 |*1h,100 6,582 26,800 621 7,783

Aug. 7.08 .81 1 1+ 5,880 10 2.5 %125 {* 7,570 4,479 |[* 26,680 123 3,300

Sept. 8.01 70| 24 |* 7,640 3 2.0 |*324 *19,300 7,00 2k, 600 223 3,761

oct. 6.32 | 1.86[ 1 |* 4,620 | 19 3.7 I#88.2 |*5,k30 2,534 8,100 50.8 | 1,872

Nov. 1.90 | 1.84]%26 1% 9 2.6 3.8 227 367 | 2,980 64.9 383

Dec. 1.91 1.87) 2 L.hi 26 3.1 3.4 208 346 3,080 90.0 207

Yearly| 9.85 .70 *11,700 * 0.1 82.5 [#59,747 | 34,603 105,807 3,958.0 | 26,282

» Egtimated ¥ Partly estimated % And other days
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RIO GRANDE AT JOHNSON RANCH, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located about
2 miles above Johnson Ranch, 14 miles below Castolon, Brewster County, Texas and Santa
Helena Ranch, Chihuahua and 392.9 river miles below the American Dam at El Paso, Texas.
The zero of the gage is 2,045.30 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 116 nmeter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: April 1936 through
December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 58,800 second-feet on September 23,
1938 with a gage height of 19.75 feet. Min. 23.1 second-feet on June 6, 1938 with a gage
height of .84 foot.

Average Flow in Second-Feet

Daily: Max. 56,900 Sept. 10, 1942 Min. 27.2 June 14, 1938
Monthly: Max . 23,600 Sept.. 1942 Min. 133 April 1947
Yearly: Max. 4,780 1942 Min. 574 1948
Mean Daily Discharge in S d-Feet 1950 — Annual and Period Summary
Day| Jan Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
11 950 | 1,060 838 358 187 337 255 7,520 |* 5% | 5,860 862 798
2| 1,070 | 1,050 913 330 256 5,920 a3k 8,460 60k | 9,360 9712 933
811,100 817 868 31k 2h] 2,420 271 4,340 560 | 6,980 770 86l
4 931 | 1,040 | 1,030 305 245 [ 715 2U8 3,610 478 | h,010 5k 962
5 843 | 1,060.] 1,160 293 260 |* W39 327 2,700 bgr | 2,860 864 | 1,010
] 796 90k 8ok 252 255 857 272 2,150 390 2,910 739 959
7 33 926 890 222 250 1,040 420 1,830 599 | 2,300 700 815
8 736 | 1,160 9% 213 231 1,840 255 1,910 70k | 1,800 918 739
9 785 | 1,060 878 212 266 1,810 728 1,660 57 | 1,430 963 698
10 826 902 | 1,050 19% 386 |* 1,230 760 1,330 535 1,360 761 9&
11 92k 792 882 202 356 |[* 627 1,020 1,130 906 | 1,340 898 962
12]1,120 | 767 | &b | u60 312 669 "o51 973 gok | 1,260 861 | 765
18 | 1,300 910 997 319 280 1,070 4,220 929 1,090 | 1,160 972 698
14 | 1,350 | 1,010 99k 732 285 1,300 4,650 T4 892 | 1,350 | 1,180 674
16 | 1,220 | 1,010 | 1,070 394 339 1,300 3,350 674 960 | 1,220 | 1,090 633
16 | 1,400 | 1,030 | 1,070 330 328 1,030 3,220 654 1,010 | 1,050 963 654
17| 10330 | 818 | 210 | 3 275 ‘gak | 5,820 628 *8lg 928 78 | 676
18 | 1,370 838 | 1,190 394 412 937 6,180 735 762 | 1,000 85k 637
19 | 1,160 821 | 1,200 348 349 927 4,580 602 712 1,200 790 716
20 961 907 | 1,130 354 2kg 935 4,500 631 1,680 1,330 848 669
21| 1,100 986 920 396 229 1,000 3,400 181 k,350 1,450 862 645
22| 1,070 | 1,090 826 283 679 2,010 3,220 435 5,960 1,150 1,160 639
28 887 | 1,080 739 230 41 2,180 2,070 458 | 12,900 925 | 1,030 741
24 992 | 1,060 601 195 354 820 1,540 393 | 19,400 821 809 701
25| 1,130 | 1,170 681 196 295 651 1,800 4oo | 10,200 909 775 702
26 | 1,050 886 56k 206 286 617 2,030 920 4,750 984 749 854
27 ’815 1,420 507 216 281 667 2,700 3,440 3,2h0 8L8 Th1 885
28| 1,050 | 1,110 480 20k 286 545 2,970 1,700 2,740 177 33 908
29| 1,060 Ly 193 481 439 2,800 2,160 2,100 805 719 739
30 9k 390 200 400 319 2,750 [* 956 1,810 76k 722 671
81| 929 385 311 7,300 |t 676 817 574
8,886 475 58,230 60,958 23,917
Sum oze T o3 10,008 7h,7h7 ’ 82,61 25,859
Current Year 1950 Period April 1936-1950 °
Acre-Feet]
Extreme Gage Extreme Second-Feet »;veragde Total Acre-Feet o :
th Feet igh L econd- orma
Mon High Low |Day Hig Day o Feet |Acre-Feet| Normal Maximum Minimum [1938-1950]
Jan. 2.70 | 1.77 | 16 1,560 7| Ti6 1,030 | 63,300 64,256 86,400 35,900 64,908
s LBV YE 27| Teeo | 12| 758 | oBo | sh,go0 | 58793 80,900 | khjéoo | 59,285
Mar. 2.72 | 1.25 b 1,540 31 361 850 52,300 kg, 672) 85,300 31,100 50,446
Apr. 2.19 .88 | 12 1,140 11 176 296 | 17,600 25,308] 79,300 7,940 27,5k
May 2.15 .85 | 23] 1,100 1| 17k 326 | 20,000 56,735 240,000 8,830 57,994
June 7.90 | 1.11 2 | 13,400 30 283 1,180 70,400 70,913 251,000 12,600 71,923
July | 10.11 84 | 17 | 16,700 2| 206 2,410 | 148,000 | 145,967 620,000 10,700 | 161,100
Aug. 9.80 | 1.16 2 | 13,200 26 342 1,880 | 115,000 148,167| 485,000 17,000 161,100
Sept. | 13.25 | 1.30 | 24 | 28,200 7 314 2,760 | 164,000 355,9%0j 1, 4ok, 000 20,000 353,392
oct. 1035 | 1.79 | 2| 17,900 | 30| 748 1,970 | 121,000 | 205,600| 929,000 39,200 | 216,077
Nov. 202 | 1.68 | 14§ 1,300 71 669 861 | 51,300 75,820 164,000 ko,500 78,338
Dec. 2.27 | 1.60 | 10| 1,180 [31]| 559 772 | W7,h00 6k,3k0 110,000 29,600 62,608
Yearly| 13.25 .84 28,200 174 1,280 | 925,200 |1,321,511|3,461,400 | 416,500 01,364,713

* Egtimated * Partly estimated
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SPECIAL STATIONS IN BIG BEND AREA

During part of the year 1950 nine special gaging stations, equipped with water-stage
recorders, were operated on the Rio Grande between the lower end of Santa Helena Canyon and
Langtry in conjunction with an investigation of dry weather losses and gains in the river
channel. 1950 records are based on current meter measurements and a continucus record of
gage heights. Computations were by shifting channel methods. These stations are described
as follows:

LOWER END SANTA HELENA CANYON STATION: .9 river mile below the confluence of Terlingua
Creek with the Rio Grande and 372.5 river miles below the American Dam at El Paso, Texas.
15 meter measurements by wading, by the U.S. Section.

LOWER END MARISCAL CANYON STATION: About 1,000 feet above the confluence of Glenn Draw
with the Rio Grande and 432.2 river miles below the American Dam at El Paso. 29 meter meas-
urements, 27 by boat and 2 by wading, by the U.S. Section.

BOQUILLAS STATION: One quarter mile east of Boquillas, Texas and 447.7 river miles be-
low the American Dam at Bl Paso. UZero of gage is 1,802.73 feet above mean sea level, U.S.
G.8. datum. 40 meter measurements by wading by the U.S. Section.

MARAVILLAS STATION: .4 mile above the confluence of Maravillas Creek with the Ric Gran-
de and 489.2 river miles below the American Dam at El Paso. 53 meter measurements, 44 by
boat and 8 by wading by the U.S. Section and 1 by wading by the Mexican Section.

HORN PUMP STATION: 4.8 river miles above the confluence of Reagan Canyon with the Rio
Grande and 501.4 river miles below the American Dam at Bl Paso. 40 meter measurements by
wading, 39 by the U.S. Section and 1 by the Mexican Section.

IAN FRANCISCO STATION: 2.4 river miles above the confluence of San Francisco Creek with
the Rio Grande and 542.0 river miles below the American Dam at El Paso. 32 meter measure-
ments; 12 by wading and 7 by boat by the Mexican Section and 13 by boat by the U.8. Section.

AGUA VERDE STATION: Cable with stand-up cable car equipped for winch and heavy weights
located at the Agua Verde Dam Site 571.7 river miles below the American Dam at El Paso. Zero
of gage is 1,241.07 feet above mean sea level U.S.C. & G.S. datum. 54 meter measurements;
17 by cable and 32 by wading by the Mexican Section, and 5 by wading by the U.S. Section.

UPPEK LOZIER STATION: 5.2 river miles above the confluence of Lozier Creek with the Rio
Grande and 586.6 river miles below the American Dam at Bl Paso. 24 meter measurements by
wading, 22 by the Mexican Section and 2 by the U.3. Section.

LOWER LOZIER STATION: 3.5 river miles below the confluence of Lozier Creek with the Rio
Grande and 595.3 river miles below the American Dam at Bl Paso. 37 meter measurements, 20
by wading by the Mexican Section and 16 by wading and 1 by boat by the U.S. Section.

CORRECTION: See page 108.

Mean Daily Discharge in Second-Feet 1950

Tower End S;tn::i]g;lena Canyon Tower End lé:iéizrall Canyon Boquilles Station
Day | Jan. | Feb. | March | April | May | Jan. | Feb. | March| Aprit | May | Jan. | Feb. | March| April | May
1 1,010 705 339 233 965 986 378 182 969| 1,100 k457 | 267
2 897 988l 321 25 1,040 763} 350 186 1,060 857 * 438 | 263
3 157 745 294 221 909 1,030{ 329 229 981| 1,020| 2 508 { 294
4 1,070 # 296 282 819 823 29k 219 8hg 863 ¢ ki1 | 300
5 899 956 270 26k 1,070 ¥1,330| 287 215 1,100{ 1,1ko[® 367 | 291
[} 8u8| k1] 226| 2au7 925 1,020] 265 238 1,010| 1,090{ # 356 | 321
7 grof 852 198| 236| 722 819  839| 237 239 936 838 33k 322
8 # 775 186 220| 703 978 921| 210 218 1,010 918[ 312 | 318
9 918 8719 182 364 724 | 1,110 854 190 219 1,210 833 293 | 320
10 820| 1,010 70| 371 765 922! 956| 188 | 260 1,020 919| 284 | 608
11 35 157 # 345| 828 833 1,050| 173 355 919| 1,0701 277 | WS
12 77 879 # 279(1,010 753 839 509 369 831 8811 500 | 39k
13 975 981 Lol 25411,110 Thly 940| bu6 418 800 g1k s5uh | 521
14 875 959 669 307| 1,210 966) 1,000) L35 257 968} 1,030, 1438 | 355
16 1,060{ 1,020 395 3261,210 gl 995! 596 | 258 951| 1,0200 731 | 327
16 876 998 374 285(1,160 | 1,0k0| 1,040| 34k 31k 1,070| 1,080 450 | 353
17 750 # 377 316|1,280 870| 1,03%0] 318 297 968| 1,070! F7h | 35k
18 785 1,080| 376} 374{1,220 789| 1,110| 339 | 336 1,260 838 1,200] 399 ; A7k
19 800 1,110 355 266|1,250 813f 1,080{ 366 382 1,300 8L6| 1,1k0| k69 | k12
20 916 999 413 209 1,020 829| 1,090 327 310 1,070 871 1,170f 390 | 381
21 916 821 355 20%|1,010 926| 1,000| 35k 243 997 936 1,0801 376 | 323
22 1,060 7331 ® 27h 895(1,080 92k 852{ 348 273 1,100 963 917| kek | 343
28 990 668 | r 202 L498f 946 | 1,050 T769| 261 825 1,000{ 1,090 3kgj 338 | 681
24 1,020 5711 * 192 * 295| 888 | 1,000 T05{ 215 560 928 1,050 783] 303 } 655
26 1,050 647 203 273]1,010 | 1,060 611 188 366 1,060} 1,070 686 276 | b36
26 875 877 528 202 267]1,090 | 1,030 45| 200 323 1,190] 1,150 7271 271 | 355
27 a1k # L84 204 270f 898 998 523] 210 439 1,000! 951 64| 2715 | Lk2
28 1,030 998 L60 188 301} 872 | 1,240 188] 203 330 880} 1,430 6050 276 | 3713
29 931 Loy 180 506{1,050 h61| 196 317 1,080 562 276 | 351
30 858 373 179 31k 955 4231 183 538 1,010 514l 272 | 436
31 941 373 304] 900 380 399 933 470 460

» Estimated * Partly estimated # Limits of rating curve exceeded



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

SPECIAL STATIONS IN BIG BEND AREA

Mean Daily Discharge in Second-Feet 1950

2]

Maravillas Station Horn Pump Station 8an Francisco Station
Day | Jan. Feb. | March | April May Feb. March | April May Feb. | March | April May
1 93| 1,280 | 397 221 1,340 [ Lég 279 1,430 | 622 13
2 1,020 962 Loz 220 1,020 L62 281 1,250 579 Lob
8 1,060 816 | 369 215 ® 87k | k29 274 1,040 | 579 406
4 886 | 1,020 | 347 24h 1,0k0 | 399 286 1,070 | 540 406
5 880 823 | 333 240 8r2 | 382 295 1,070 | 516 Loy
[ 1,130 | 1,320 334 236 1,230 382 290 1,240 498 4o)
7 935 935 | 327 265 9k | 392 315 1,330 | 509 431
8 892 856 299 26k 890 356 320 1,040 498 459
9 1,050 83k | 276 253 906 | 332 310 1,050 | 473 59
10 1,160 8hs | 260 529 880 | 309 389 950 | 45 448
11 953 982 247 406 990 287 59k 1,350 | 1,0%0 413
12 85 987 27k 359 1,040 286 452 1,10 | 1,170 Lo 554
13 803 719 | 532 385 859 | 529 4o3 961 | 1,030 | ko1 565
14 832 (# 939 489 430 * 858 98l 576 514 946 971 639 583
16 1,070 988 518 301 #1,030 1,040 489 363 1,060 { 1,140 583 558
16 938 993 605 288 956 1,040 699 331 1,160 | 1,150 710 77
17 1,120 | 1,010 394 374 1,130 1,070 K67 364 1,190 | 1,190 678 466
18 882 | 1,060 351 e 939 1,070 399 Lhy3 1,180 | 1,210 540 skt
19 825 | 1,130 366 379 861 1,140 413 L83 1,010 | 1,290 516 572
20 838 | 1,080 398 387 866 1,110 4h k19 1,040 | 1,290 526 526
21 868 | 1,090 366 379 883 1,120 Lol Loz 1,040 | 1,300 5kl 533
22 952 9k 386 318 937 1,020 Lot 426 1,090 | 1,270 523 583
23 948 811 391 304 919 902 480 363 1,1k0 | 1,140 590 487
24 1,070 712 315 773 1,00 821 376 T06 1,230 | 1,050 5%0 Sk
25 984 | 1,030 [ 270 540 1,020 766 329 634 1,230 9k6 466 922
26 | 1,130 | 1,110 575 | 2k 384 1,080 672 | 306 [ 1,230 840 | ko7 636
27 | 1,150 | 1,000 59k | 239 302 1,0L0 698 | 299 353 | 1,330 830 { b13 537
28 928 | 1,120 519 | 2kl 396 1,180 616 | 301 k29 | 1,090 798 | b1y 480
29 981 ko1 | 239 316 568 | 299 376 731 | W0 576
80 | 1,130 466 232 291 545 296 34l 635 410 484
81 | 1,010 439 416 516 476 664 463
Agua Verde Station Upper lozier Station Lower Iozier Station
Day| Jan Feb. March | April May Feb. March | April | May Jan. Feb. March | April | May
1 1,120 | 1,320 | 653 410 1,200 | 1,250 | 650 410 1,140 { 1,190 | 667 h20
2 1,350 | 614 L4os 1,130 { 1,480 | 607 413 1,100 | 1,490 | 618 Wy
8 1,150 | 1,110 | 586 | 399 | 1,190 | 1,210 | 590 | W17 1,130 | 1,190 | 576 | k406
4 1,210 989 | 558 | 392 1,250 | 1,010 | 569 | 406 1,200 975 | 569 | 406
[ 1,160 | 523 | 388 | 1,1k0 | 1,210 | 530 | 396 1,110 | 1,140 | 537 | 396
6 1,000 | 509 koo 1,060 | 1,020 | 523 bt 988 996 | 498 h17
7 1,290 | 1,440 | 498 410 1,330 | 1,420 | 509 Lo 1,230 | 1,310 | 487 L2o
8 1,070 | 519 | 438 | 1,160 | 1,160 | 519 | 431 1,120 | 1,190 | hok | Loy
9 992 | ko1 452 1,100 | 1,010 | 498 L8 1,050 982 | 8o L
10 1,160 996 | 466 533 1,210 { 1,070 | ¥70 480 1,10 | 1,050 | 456 56
11 1,250 | 1,020 | 43k 1,370 | 1,020 | 438 1,320 982 | L34
12 1,180 | 406 1,180 { 1,130 | 420 1,150 | 1,090 | 410
13 1,190 | 403 1,070 | 1,190 | k420 1,060 | 1,190 | k2 745
14 971 | 61k 982 985 | 568 97k 992 | 516 604
15 1,160 | 738 968 | 1,090 | 763 962 | 1,050 | 710 636
16 R 1,220 | 611 1,210 | 1,180 | 611 1,170 | 1,160 | 597 569
17 | 1,350 1,220 | 780 hbs 1,130 | 1,180 | 812 1,130 | 1,150 | 745 505
18 | 1,390 | 1,130 | 1,250 | 586 | 586 | 1,290 | 1,230 | 650 1,270 | 1,210 | 657 | 98
19 | 1,Lko 1,290 | 505 | 618 | 1,130 | 1,230 | 551 1,130 | 1,190 | 561 | 727
20 | 1,420 1,360 | 519 583 1,020 | 1,310 | 5kt 1,010 | 1,300 | Shk 593
21 | 1,360 | 1,030 | 1,310 | 519 | 501 1,030 | 1,280 | 565 1,040 | 1,260 | 554 | 516
22 | 1,090 | 1,060 | 1,320 | 533 | k91 { 1,060 | 1,310 | 569 1,020 | 1,270 | 569 | 512
28 | 1,150 | 1,150 | 1,190 | 625 | 551 1,170 | 1,210 | 597 1,090 | 1,190 | 579 | 5ko
24 | 1,180 | 1,170 | 1,040 | €43 | 509 1,170 | 1,070 | 696 1,130 | 1,050 | 650 | Lé6
25 1,280 9hé | Wk 812 1,310 975 | 526 1,170 | 1,260 96k | 5k 689
26 1,240 883 | 48 752 1,260 883 | u66 1,080 | 1,230 882 | 484 992
27 | 1,170 | 1,340 798 | k24 | 600 1,320 756 | 434 1,180 | 1,270 773 | 452 60k
28 | 1,250 | 1,200 791 | k10 | 516 | 1,270 795 | b17 1,280 | 1,310 787 | W3k | 537
29 735 | k03 569 724 | b1y 519 1,110 749 | kol 4ol
30 699 | L4o3 498 699 | 410 | 558 1,030 713 | b20 | 565
81 | 1,260 675 459 682 498 1,210 696 505
* Estimated ¥ Partly estimated




2 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LANGTRY, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch located at
Langtry, Texas, 24.1 river miles above the confluence with the Pecos River, and 614.1 river
miles below the American Dam at El Paso, Texas. The zero of the gage is 1,091.69 feet
above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 53 meter neasurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to Qeto-
ber 1914; December 1819 to March 1920; and January 1924 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The highest gage height known is 56.9 feet which occurred about 3:00 P.M. on
June 17, 1922. The discharge for this stage was 204,000 second-feet which was estimated
by extension of the rating curve. The lowest flow of record is 270 second-feet which oc-
curred in May 1904.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,k10| 1,280 1,230 782 509 éh2 896 3,430 1,690 2,750 1,110 | 1,050
2| 1,230 1,230 | 1,520 48 515 799 814 8,380 1,280 2,710 1,080 | 1,040
8| 1,190 | 1,230 1,360 T16 514 765 713 8,900 1,120 7,020 1,080 ! 1,030
4| 1,220 | 1,320 | 1,180 701 508 1,000 645 6,110 1,000 | 5,360 | 1,110 1,080
5| 1,200 1,320 1,230 652 1490 2,220 589 3,810 gh6 | 5,k00 | 1,220} 1,220
6| 1,280 | 1,210, 1,210 617 503 1,400 554 | * 3,620 1,090 | 1,150
7] 1,190 | 1,340 | 1,300 610 529 1,090 580 ¥ 3,250 1,070 { 1,210
8| 1,1k0 1,350 | 1,360 615 518 891 578 | * 2,640 1,150 | 1,280
9| 1,110 1,250 | 1,120 608 Shh 2,910 570 2,120 1,060 | 1,230
10 | 1,060 | 1,250 | 1,170 593 551 3,730 548 2,100 994 | 1,120
11] 1,060 | 1,420 | 1,110 569 786 2,050 1,140 | 1,070
12| 1,090 1,330 1,190 539 | 3,060 1,770 1,220 | 1,030
18 | 1,160 | 1,220 | 1,310 535 972 1,590 1,100 | 1,230
14| 1,270 1,110]| 1,200| 576 768 1,420 1,190 | 1,230
15| 1,390 | 1,080 1,160 845 T10 1,300 1,190 | 1,100
16| 1,510 1,190 1,310 765 716 2,450 1,290 2,380 | 1,480 | 1,260) 1,020
17 1:5uo 1,270 | 1,310 828 623 1,630 1,150 1,310 1,640 1,430 989
18| 1,k60 | 1,300 1,350 846 595 1,420 4,590 1,330 1,270 1,480 1,350 936
19| 1,590 1,290 | 1,350 696 800 1,210 6,260 1,400 1,720 1,380 1,250 9ko
20| 1,540 | 1,150 | 1,440 637 718 1,050 | 6,760 1,120 1,560 | 1,290 | 1,110 978
21| 1,580 | 1,160| 1,420 656 660 1,150 | 4,850 1,010 1,600 | 1,330 | 1,130 949
22| 1,390 | 1,130} 1,390 682 638 1,080 | *4,780 1,030 2,060 | 1,480 | 1,080 971
28| 1,280} 1,170| 1,330 687 667 1,580 | 24,000 859 5,070 1,640 | 1,130 983
24| 1,360 1,240 1,200 71 619 2,910 | ¥3,500 8u7 16,100 | 1,690 | 1,130 954
25| 1,290 1,320} 1,120) | 682 | 90k 2,610 | 2,710 758 | 16,900 | 1,40 1,360 959
26| 1,180| 1,330} 1,010 598 | 1,430 1,500 | 2,120 177 16,300 | 1,280 | 1,280} 1,030
27| 1,230 1,340 903 564 819 1,200 | 2,200 Thh 7,110 | 1,180 | 1,120| 1,020
28| 1,320 | 1,420 899 530 701 1,040 | 2,300 1,340 L,050 | 1,230 | 1,080 99l
29| 1,250 884 52k 618 93k | 3,210 4,980 | * 3,3k0 1,270 | 1,060 1,110
80| 1,120 838 517 689 922 | 3,100 k4,360 3,120 1,160 | 1,050| 1,160
81| 1,280 8o1 641 3,040 2,560 1,100 1,180
250 19,68 18,793 78,045 68,240 33,243
Sum 140,010 32250 1 205 9169 53 315 T3 0,058 102,248 3,624
Current Year 1950 l Period 1924-1950
Acre-Feet
Extreme Gage - Extreme Second-Feet Average| Toral Acre-Feet
Month Feet High Low Second- - —
High | lLow |Day Day Feet |Acre-Feet| Normal \ Maximum | Minimum
Jan. 1.76 | 1.15 |19 1,60 [#10 | 1,060 | 1,290 79,400 | 93,4 |* 245,000 52,300
Feb. 1,58 | 1.15 |11 1,480 |15 1,070 | 1,260 69,900 80,962 {* 117,000 18,900
Mar. 1.68 85 2 1,570 | 3% 793 | 1,200 73,800 77,204 118,000 48,100
Apr. 1.12 b3 | 1k 1,030 | 30 510 656 39,100 61,426 105,000 28,500
May 4,82 39 |12 6,200 [+ 5 484 752 46,2001 96,502} 271,000 26,900
June 4.86 57 | 10 6,300 %1 608 | 1,630 96,800 | 100,962 299,000 25,400
July 1k.00 48|13 27,500 | 11 539 | 2,980 183,000 | 156,779 719,000 31,700
Aug. 7.16 I3 3 10,600 | 27 721 | 2,520 | 155,000 201,970 [* 730,000 33,800
Sept. | 14.78 88 | o | 23,900 |13 805 | 3,k0 | 205,000 363,669 | 1,410,000 35,700
Oct. 8.02 | 1.27 3 10,300 | 31 | 1,090 | 2,200 135,000 | 251,471 | 1,063,000 55,200
Nov. 1.68 | 115 |17 1,k60 | 10 986 | 1,150 68,700 | 102,055 |* 211,000 56,600
Dec. 1.57 | 1.07 | 13 1,370 | 19 916 | 1,070 &,900| 89,820| 135,000 19,800
Yearly| 14.78 39 27,500 u8y | 1,680 [1,215,800 1,676,264 | 3,851,500 633,900 [1,685,913

» Eotimated * Partly estimated ¥ And other days



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 28

PECOS RIVER NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-stage recorder, and cable with sit-down cable car and winch, located at
the Pecos High Bridge on the railroad 12 miles northwest of Comstock, Texas, 5.5 niles
above the confluence with the Rio Grande. This river enters the Rio Grande 638.2 river
niles below the American Dam at E1 Paso, Texas. Zero of the gage is 1,058.01 feet above
nean sea level, U.S.C. & G.S. datunm.

RECORDS: Based on 24 meter measurements during the year and a continuous record of gage
heights. Water-stage recorder installed May 11, 1942. Computations by shifting channel
methods.  Records available: March 17, 1898 to December 3, 1898, and May 1900 through
December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The greatest recorded flow was on September 1, 1932, when the extreme gage
height was 38.25 feet and the extreme flow was 116,000 second-feet. The lowest flow re-
corded was on August 31, 1930, when the extreme gage height was - .15 foot and the extreme
flow was 97 gecond-feet.

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 2ky 19k |* 199 180 167 321 123 188 173 271 206 216
2| 2% 195 |* 194 186 172 686 118 191 173 253% 206 219
8| 238 197 |* 197 186 175 650 113 192 168 246 200 216
4| 235 198 |* 196 179 177 367 113 268 165 240 192 213
5| 230 200 |* 196 172 163 276 112 388 168 2u3 194 213
8| 229 201 |* 198 168 162 23k 110 281 177 2k9 194 210
7| 226 203 |* 198 166 - 163 216 110 232 177 252 195 211
8| 222 20k |* 197 176 161 204 108 211 [* 190 246 201 214
9 221 201 |* 194 177 160 198 104 199 *  2h5 255 197 219
10 | 220 194 |* 193 173 159 188 102 188 * 241 270 189 221
11| 220 195 [* 190 165 163 180 149 181 |* 205 270 188 222
12| 22b 199 |* 189 157 181 171 327 180 |* 191 262 191 221
13| 219 201 |* 186 157 341 166 10,200 175 |+ 191 268 192 224
14| 218 202 * 185 167 4o3 164 749 18 |* 187 262 201 229
15| 218 201 |* 188 232 306 159 1,070 193 |* 182 256 208 228
16 222 202 | 187 219 264 156 612 184 * 17k ohk 208 207
17| 221 203 |* 184 315 243 153 498 178 * 176 238 20k 226
18| 216 20k 182 565 o4k 148 3hy 70 | 175 232 20k 226
19| 216 205 180 311 210 12 285 173 175 227 211 225
20| 215 205 178 235 203 1h2 257 195 170 224 209 22
21 211 212 179 211 193 W1 236 215 164 224 206 228
22| 208 204 180 199 203 141 222 189 167 224 206 229
23| 207 21k 181 190 261 17 214 184 287 22l 209 233
24 | 206 215 210 183 20k 143 208 178 2,740 224 207 236
26| 205 213 210 172 183 135 199 175 1,300 218 207 2ko
26 | 202, 211 200 169 2k7 166 194 171 1,000 216 210 241
271 191 |* 208 186 17 169 172 191 163 W85 211 215 242
28 184 |® 206 179 173 162 150 186 160 386 211 215 243
29| 186 179 173 475 137 180 170 342 211 215 2y7
30| 196 175 170 608 128 180 205 300 211 215 248
81| 1% 176 ko8 180 193 208 25
Sum 5,687 6,097 6,381 6,154 7,390 7,036
6,685 *5,866 7,330 17,79% 20,874 6,095
Current Year 1950 Period 1924-1950
Acre-Feet
Extreme Gage Extreme Second-Feet Average | Topat Acre-Feet
Month Feet igh Low Second- Normal
o High Low |Day Hie Day Feet |Acre-Feet | Normal Maximum Minimum [1938-1954
Jan. .76 .59 1 249 | 28| 184 216 13,300 | 24,021 78,200 12,900 | 2k,746
Feb. .63 5T 23 221 |%+1 194 203 11,300 19,189 62,300 10,900 | 20,147
Mar .60 A | rel 211 | 30 175 | * 189 |* 11,600 | 18,256 40,700 11,100 | 18,162
Apr. 2.08 | 38 | 17 952 | 12| 154 203 12,100 | 17,675 42,400 9,520 | 18,955
May 1.7 .28 29 Th2 11 158 236 14,500 3k,011 156,000 10,800 | 24,792
June 2.77 .22 2 1,530 30 12k 213 12,700 33,860 197,000 8,8k0 | 32,375
July |20.00 13 13 | 4k,900 11| 100 57k 35,300 | 26,420 8l4,200 7,620 | 34,061
Aug. 1.22 .25 4 k59 |¥27 160 199 12,200 19,830 50,400 7,620 | 21,266
Sept 9.31 28 | 2k | 11,600 22 160 362 21,600 41,475 32k, 420 6,190 | 25,193
Oct ’ 75 48 1 284 31 206 238 14,700 51,506 186,000 9,520 | 63,992
ov. '56 k2 28 221 13 187 - 203 12,100 28,244 209,000 10,300 | 33,762
Dec. & | se | 30 251 7] =209 } 227 14,000 | 23,609 91,800 12,200 | 2L,461
Yearly|20.00 .13 14,900 100 256 | 185,400 | 338,096 1,330,900 167,420 |341,912

® Estimated * Partly estimated ¥ And other days



2 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

GOODENOUGH SPRING NEAR COMSTOCK, TEXAS

DESCRIPTION: Staff gage located 4,000 feet above the confluence with the Rio Grande and
11.75 miles southwest of Comstock, Val Verde County, Texas. The stream from this spring
enters the Rio Grande 664.9 river miles below the American Dam at El Paso, Texas. The zero
of the gage is 968.42 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 23 meter measurements during the year with the discharge estimated be-
tween measurements. Records available: February 23, 1929 through December 1950.

REMARKS: The flow of this spring is very uniform and not modified by diversions or storage.
Backwater reaches the station when the Rio Grande reaches a discharge of about 35,000 sec-
ond-feet near this spring. A maximum gage height of 17.30 feet was reached by backwater
on September 1, 1932.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 846 second-feet on September 18, 1941
with a gage height of 4.57 feet. Min. 75.7 second-feet on August 28, 1944 with a gage

height of .47 foot.
Average Flow in Second-Feet

Daily: Max. L 455 Oct. 1, 1932 Min. 77.2 Aug. 28, 1944
Monthly: Hax. * 421 Oct. 1932 Min. 88.6 Aug. 1944
Yearly: Max. 266 1933 Min. 105 1950
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May L June July Aug. Sept. Oct. Nov. Dec
{|® 121 |F 115 |f 112 |¥ 103 |® 10% |¢ 105 [T 105 |¢ 107 |® 105 |F 105 |E 99.0 |F100
gl jr115 w2 |® 105 [* o4 |* 203 |* 105 [® 1206 [* 105 ¥ 105 |2 98.2 (%100
glr121 jz115 |r12 (r 103 |2 1ok |r 103 | 105 * 106 [* 105 |2 105 (% 97.5 (2100
g4lm121 jr115 (112 (® 203 | ok T 103 105 [r 106 (® 105 {105 | 96.7 |¥100
sit120 |r116 [r112 |* 105 |* 10k |¥ 103 {® 105 |* 106 |r 105 |® 105 |f 96.0 |*101
6lrieo [r116 112 |* 105 (¢ 1ok fr 103 v 105 {* 106 (¢ 105 %105 (% 95.2 (f101
7% 120 116 12 [= 103 |= 10% jr 102 |® 105 |* 105 |*r 105 {2105 |¥ 9k.5 !=ml0)
8120 |r116 |r1l12 |r 102 104 |2 1oz |r 105 |* 105 |r 1ok T 105 [ 93.7 {2101
9(|*r120 |2116 |® 111 | 102 |* 10k 102 {r 105 105 [t 104 105 |2 95.0 |ri01
10| 120 |*r115 |t110 |* 102 (2 104 {r 102 |® 105 f*r 105 fr 1ok |* 105 92.2 |m101
1119 [P 115 |f 110 [T 102 [® 1ok [F 102 |® 105 |f 105 |® 10k |° 106 |® 92.6 | 101
12t 119 [T 115 ([* 110 [* 102 {® 104k * 102 105 |* 106 104 [f 106 [T 93.1 |f101
182118 |15 [r109 (T 102 {® 104 |* 103 | 105 [* 106 [® 10k |% 106 ¥ 93.5 2100
142117 2115 [*108 |r 103 |® 104 [* 103 |® 105 [f 106 |* ok 2106 | 93.9 |* 99.6
160116 jr11b |2 108 f* 103 {® 1ok [* 303 |® 106 [* 106 |® 10k |2 10T {E Ok % 99.1
162 116 (r 114 (2108 [r 103 [® 105 | 103 [r 106 |r 106 (T 1ok |2 107 | 9k.8 {2 98.6
17le115s jpaik |mio7 e 103 (v 105 [T 103 (@ 106 |7 107 {* 104 (2107 (2 95.2 |7 98.1
18 |2 13h 114 [r 106 fr 10k 2 105 {®r 103 |* 106 e 107 |* 1oh (2107 (% 95.7 (2 97.6
19 ® 12k |r 134 [r 106 = 10h ® 105 | job |* 106 107 |r 104 108 |® 96.1 |® 97.2
20| 113 | 113 | 106 104 |r 105 |* 10k |z 107 |r 07 (¢ 104 108 {® 96.5 (¢ 96.7
21 f# 113  [* 113 105 j= 104 [r 105 [® 104 |2 107 |r 107 |r 1ok =107 |® 97.0 (2 96.2
22 |r 113 113 [r105 ¢ 104 |* 105 |r 10k |r 107 fr 107 [ 10k ¥ 106 l® 97.k |2 95,7
288 113 |r 113 |® 105 [r 104 105 [¢+ 10k = 107 |» 106 |r 10k {r106 |r97.8 lmg5.2
e¢fr 12k [m213 (2105 [* 108 (v 105 v 10k | 108 fr 106 (¢ 104 w105 |z 98.3 |e gh.7
26 (® 124 [p213 |2 aob [* 104 [® 105 [r 1205 |* 108 [r 106 [r 104 v 10k |® 98.7 |® 4.3
26 [* 13b [® 113 "ok | 104 |® 104 B 105 108 [® 106 [* 1ob [* 103 [* 99.1 [¢ 93.8
27| 11h [P113 (P 1ok (B 1ok |* 10k |2 105 [T 108 |* 106 {* 105 M 103 |* 99.6 | 93.3
28 (® 11k |® 113 |®* 104 [® 104 |® 1ok 105 2 108 2 106 T 105 % 102 100 2 93.2
29 | 114 ®ioh |* 104 |® 104 |® 105 | 107 f* 106 (T 105 (* 101 [®100 [% 93.0
80 (® 115 2 10k T 1ok (B 10k [T 105 " 107 ® 106 |* 105 2 300 [®100 2 92.9
81 (% 115 2 10k 2 104 " 107 2 106 9.7 92,7
Sum * 3,202 * 3,097 * 3,102 * 3,288 * 3,254.7 *3,029.9
*3,618 * 3,343 * 3,234 * 3,289 * 3,131 *2,
Current Year 1950 Period March 1929-1950
Acre-Feet|
Extreme Gage [ Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- Normal
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [1938.1950
Jan. $1(* 121 [%20 | 113 |*1x7  [* 7,180 8,530 19,620 6,130 7,499
Feb. $5 |2 116 [$20 |2 113 |*11h  [* 6,350 7,563 17,030 5,350 6,615
Mar., $1r 112 [$25 |¥ 10k [*108 |* 6,630 8,199 17,710 5,900 7,338
Apr. $18 |* 10k %8 |%102 *103 * 6,140 7,855 16,580 5,560 7,232
May $16 {2 105 [$1 (%104 |*104 |* 6,k10 8,539 16,840 5,850 7,968
June 325 |B 105 $7 {2102 *103 * 6,150 8,526 16,040 5,330 7,716
July $ol [ 108 |$ 1 (%105 |*106 |* 6,520 9,100 16,460 5,930 8,588
Aug. $1 | 107 $7 (%105 *106 * 6,520 8,734 15,840 5,450 5,1;9
Sept . $1|* 105 $8 %10k *104 * 6,210 9,46 |2 25,000 [* 6,210 8,258
oct. $19 fr 108 31 |2 99.7 |*105 |* 6,460 9,749 |* 25,870 ¥ 6,k60 8,6L0
Nov. 328 100 10 92.2 [* 96.3 |* 5,730 8,975 21,850 |* 5,730 7,947
Dec. %5 101 31 1T 92.7 (* 97.7 |* 6,010 8,827 20,470 [* 6,010 | 7,84k
Yearly ¥ 121 2.2 |*105  |*76,310 |10h,0L3 192,840 [* 76,510 | 93,80h

" Eotimated * Partly estimated ¥ And other daye 4) Mean daily
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WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION %

DEVILS RIVER NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder on main highway bridge, 12 niles northwest of Del Rio,
Texas, and 4.5 niles above the confluence with the Rio Grande. Devils River enters the Rio
Grande 680.1 river miles below the American Dam at El Paso, Texas. The zero of the gage
is 951.8C feet above mean sea level, U.S3.C. & G.S. datum.

RECORDS: Based on 16 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to March
1914 at a point .8 mile below Southern Pacific railroad bridge; December 1923 to Septem-
ber 1, 1932, at a point .2 mile above Southern Pacific railroad bridge; September 2, 1932
through December 1950 at highway bridge 2 miles upstream from railroad bridge.

REMARKS: The monthly flow of this spring-fed river is not modified but the daily flow is
modified by two power dams with a combined hydroelectric generating capacity of 3,100 kva,
the operation of which began in 1929.

EXTREME FLOWS: The highest recorded gage height was on September 1, 1932, when the extreme
wag 41,0 feet at the present station and the extreme flow was 587,000 second-feet. JZero
flow sometimes occurs for a few hours at this station.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 558 469 387 ;370 353 338 289 372 324 313 290 299
2 koo 418 368 | ® 370 362 322 289 380 308 359 305 290
3 k2 30 377 | ® 370 331 307 289 381 308 289 345 290
4 490 k15 386 |2 370 316 307 289 366 330 336 279 277
5 k28 392 385 | * 370 32k 315 274 343 299 335 266 337
4 4ho iy 389 | * 363 308 293 289 367 320 318 293 270
7 ka1 415 391 3e2 308 299 276 353 319 334 302 277
8 kg 435 372 229 308 299 276 3hk 296 310 302 305
9 k29 Lh3 364 320 315 299 277 351 303 295 332 229
10 4h3 398 358 476 31h 286 270 375 282 310 287 276
11 heo 433 381 350 368 286 270 365 281 310 286 269
121 b7y 432 393 33k 376 294 364 349 293 316 273 269
13 458 493 364 304 321 294 5,820 355 280 316 301 282
14 431 358 351 285 313 294 3,210 339 279 316 293 282
15 Ly 419 367 343 328 294 1,060 338 292 309 308 276
18 Lk 437 368 367 299 287 732 346 285 301 308 289
17 397 ho2 365 Lo2 328 287 &40 322 306 301 280 269
18 432 %10 364 356 384 294 588 321 305 309 285 269
18| 4hs 426 367 274 312 281 520 328 284 309 315 270
20 | 397 ko8 356 261 304 281 486 319 296 302 307 264
21 ko5 433 359 262 298 288 e} 318 283 309 266 270
22| k25 118 352 275 298 301 443 326 288 301 285 270
28| k25 38k 378 275 297 316 395 317 303 300 300 277
24 has 376 356 283 297 316 436 316 992 295 300 7
25 437 hos 366 283 284 301 374 315 938 285 271 283
26 426 398 375 320 290 288 397 314 602 300 278 305
27| 586 388 | & 375 318 302 248 398 313 419 294 291 a57
28 437 397 | 8375 311 302 288 391 313 346 302 299 277
29 3h2 ¢ 370 330 296 288 385 327 329 310 291 283
30 b9 2 370 396 295 289 378 358 281 296 284 283
81 431 ® 370 308 371 325 312 283
Sum 11,699 9,889 8,880 10,556 9,590 8,
13,674 11,499 9,839 20,918 10,831 8,822
Current Year 1950 Period  1924-1950
Acre-Feet
Extreme Gage Extreme Second-Feet ;eragde Total Acre-Feet
Month Feet H Low cond- Normal
High | Low |Day High Day Feet |Acre-Feet | Normal | Maximum | Minimum |19381950
Jan, 1.51 1.19( 4 640 29 289 Wiy 27,100 22,728 45,250 12,700 19,223
Feb. 1.46 99| 15 595 1 177 418 23,200 21,615 54,500 12,000 19,861
Mar, 1.59 | 1.13} 26 632 |26 | 256 371 22,800 | 21,986 43,300 11,100 19,408
Apr. 1.6k ST 9 805 8 34,3 | 330 19,600 | 24,515 67,800 9,910 | 21,147
May 1.72 | 1.02{ 17 906 {$30 | 194 317 19,500 | k2,094 356,900 10,500 | 25,600
June 1.h4 3001 548 7 5.7 296 17,600 50,144 380,000 11,100 49,315
July 6.75 92| 13 | 22,800 5 146 675 41,500 | 51,459 377,000 13,900 | 71,646
Aug. 1.46 1.01| 9 602 ($21 199 341 20,900 26,949 107,000 12,100 27,962
Sept. | 2.42 98| 2k | 2,010 5 172 361 21,500 | 77,790 895,990 11,200 | 26,077
Oct, 1.43 507 509 | 28 59.9 | 309 19,000 | k7,554 349,000 13,200 | 35,65k
Nov. 1,43 | 1,03] 20 514 1| 182 294 17,500 | 25,198 60,300 13,900 | 22,492
Dec. 1.45 1.03] 5 547 15 181 279 17,200 23,384 k9,520 13,500 19,231
Yearly| 6.75 .57 22,800 34.3 | 369 | 267,b00 [ 435,816 | 1,284,080 | 180,000 | 357,616

? Eotimated * Partly estimated ¥ And other days
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WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION

ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

DESCRIPTION:

Water-stage recorder and cable with sit-down cable car, located 1.5 miles up-

stream from Villa Acufia, Coahuila and 1.8 miles upstream from the confluence of Arroyo las

with the Rio Grande
This confluence is 693.5

Vacas
Bridge.

at a point just

The zero of the gage is 834.15 feet above mean sea level, U.S.C. & G.S. datunm.

RECORDS: Based on

tations by shifting channel methods.

Records available:

1935 to March 19, 1938, continucus record March 20, 1938 through December 1950.

REMARKS:
es this station when the stage
about 110,000 second-feet.

COMPARATIVE FLOWS FROM RECORDS:

with a gage height of 17.45 feet. Min.

Momentary Peak:

The low flow of this stream is from springs.

and on March 16, 1940 with a gage height of .98 foot.

Average Flow in Second-Feet

above the Del Rio-Villa Acufia International
river miles below the American Dam at El Paso, Texas.

164 meter measurements during the year, 157 by the Mexican and 7 by the
United States Section of this Commission, and a continuous record of gage heights.
occasional estimates from June

Compu-

Backwater from the Rio Grande reach-
at Del Rio Station reaches about 21.0 feet, or a flow of

Max. 25,640 second-feet on October 3, 1944
.7 second-foot on various days in November 1938

Daily: Max. 3,530 Oct. 3, 1944 Min. .7 Nov. 1938 & March 1940
Monthly: Max. 153 Oct. 1944 Min. 1.1 Jan. 1938
Yearly: Max. 25.9 1944 Min. 5.8 1950
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 13.8 6.7 6.3 5.0 3.6 3.6 4.2 2.9 2.1 2.1 1.8 2.1
2| 10.6 6.7 6.4 5.0 3.6 3.6 3.9 2.9 2.1 2.1 1.4 2.1
8| 1.3 7.1 6.4 5.0 3.6 11.3 3.9 2.8 2.1 2.1 1.4 2.1
4| 12.0 7.1 6.0 3.9 3.9 18.h4 3.5 2.5 2.1 2.1 1.4 2.1
5| 12.0 6.7 6.0 3.9 2.8 L.9 3.5 2.5 2.1 2.1 1.8 2.1
6| 12,0 8.8 5.7 4.6 3.9 b2 3.5 2.5 2,1 2.1 1.8 2,1
71 11.7 8.8 5.7 4.6 3.6 4.2 3.5 2,5 2.1 2.1 2.5 2.1
8| 11.7 8.8 5.9 5.0 3.2 4.2 2.8 2.5 2.1 2.1 2.1 2.1
9| 11.3 9.2 6.0 k.9 3.2 k.2 3.2 2.5 2.1 2.1 1.8 2.1
10| 11.7 7.1 6.4 4.2 3.2 4.2 3.5 2.1 2.1 2.1 1.8 2.1
11 11,7 7.1 6.7 4.2 3.5 3.9 5.7 2.1 2.1 2.1 1.8 2.1
12 1k 6.7 6.4 b2 b.3 3.9 4.2 2.1 2.1 1.8 2.1 2.1
13 12.7 6.7 6.0 5.3 3.9 3.6 491 2.5 2.1 1.8 2.1 1.8
14| 12.7 6.7 6.7 4.2 3.9 3.5 20.1 2.5 2.1 1.8 2.1 2,1
15 | 12.7 6.4 7.1 5.3 3.5 3.2 5.3 2.8 2.1 1.8 2.1 2.1
16| 12.7 7.1 6.4 k.2 3.5 2.8 3.2 2.8 2.1 1.8 2.1 2.1
17} 12,0 7.8 7.8 4.2 3.2 3.2 3.2 2.8 2.1 1.8 2.1 1.8
18 11.3 T.4 8.1 4.2 3.5 3.2 3.2 2.5 2.1 1.8 2.1 1.8
19| 12.0 7.4 6.4 k.2 3.5 3.5 3.2 2.5 1.8 1.8 1.8 2.1
20 9.5 7.1 6.4 4.2 3.5 3.5 3.5 2.1 1.8 1.8 1.8 2.1
21| 9.9 6.7 5.7 k.2 3.5 3.2 3.5 2.1 1.8 1.8 1.8 2.1
22| 10.6 6.7 4.9 4.2 3.5 49,1 3.2 2.1 1.8 1.8 1.8 1.8
23| 10.9 6.7 5.3 b2 3.5 27.5 2.8 2.1 1.8 1.8 1.8 1.8
24| 10.9 6.4 5.7 4.2 3.2 8.1 2.5 2.1 30.0 1.8 2.1 1.8
26 8.8 6.4 6.0 4.2 3.5 4.9 2.8 2,1 3.9 1.8 2.1 1.8
26| 9.5 6.4 6.4 3.9 3.5 5.3 2.8 2.1 2.9 1.8 2.1 1.8
27| 7.8 6.3 4.9 3.9 3.5 4.9 2.8 2.1 2.5 1.8 2.1 1.8
28 7.4 6.3 5.3 3.9 4.6 4.6 3.2 2.1 2.5 1.8 2.1 1.8
29| 7.4 5.3 3.9 3.5 4.2 3.2 2.1 2.5 1.7 2.1 1.8
30| 7.1 5.3 3.5 3.5 4.2 2.8 2.1 2.5 1.7 2.1 1.8
81| 8.1 4.9 3.5 2.8 2.5 2.1 1.8
S 199.3 130.4 213.1 73.9 59.2 61.2
o 337.9 188.3 110.2 610.5 93.6 58.0
Current Year 1950 Period April 1938-1950
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —
High Low |Day Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 1.48 1.4 112 14,1 |30 7.1 10.9 670 L23 910 n T9.4
Feb. 1.41 1.38 9 9.2 # 6.3 7.1 395 8Ly 5,950 z 113
Mar. 1. 1.35 |18 8.1 |22 4.6 6.1 373 870 2,600 161
Apr. 1.35 131 | # 5.3 |30 3.5 4.3 259 1,120 k,580 168
May 1.35 1.28 (11 4.6 5 2.8 3.6 219 1,188 4,310 156
June 3.18 1,28 |22 530 # 2.8 7.1 Loz 909 3,900 18
July 5.7h 1.12 {13 | 3,k00 24 2.5 19.7 | 1,210 1,818 8,230 176
Aug 1.12 1.08 | # 2. 31 1.8 2.4 17 985 3,850 129
Sept . 2.10 1,08 |24 145 # 1.8 3.1 186 1,491 6,850 9.6
Oct. 1.08 1.08 | # 2,1 | # 1.7 1.9 117 1,097 9,390 117
Nov. 1.08 1,02 T 2.5 3 1.1 1.9 115 ko2 * 1,670 106
Dec. 1,08 .02 | 5 3.2 15 1.4 2.0 121 350 704 121
early| 5.74 1.02 3,400 1.1 5.8 | k235 11,497 18,808 4,235
® Eotimated # Various daye of the month E




WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 27

RIO GRANDE NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder located on the downstream side of a pier of the interna-
tional highway bridge between Del Rio, Texas, and Villa Acufia, Coahuila and 693.6 river
niles below the American Dam at Bl Paso, Texas. Measurements from highway bridge. The
zero of gage is 864.30 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 53 nmeter measurenents during the year, 50 by the United States and 3 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: July 2, 1941 through December 1950.
Records are also available for a station 11 miles upstream from May 1900 to April 1915 and
for a station 7.5 miles upstream at McKee's Switch, from December 1919 to March 1920, and
for a station 900 feet above the international highway bridge from December 1923 to July
2, 1941.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The highest recorded gage height was on September 1, 1932, when the gage
height was 34.5 feet with a discharge of 605,000 second-feet. This is the greatest rate
of discharge recorded at any point on the Rio Grande. The lowest flow of record was on
May 8, 1948, when the gage height was .40 foot and the flow was 732 second-feet.

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1} 2,690 | 2,34%0 [ 2,270 1,600 | 1,400 | 1,710 1,520 3,660 2,910 [* k,350] 1,930 | 1,800
2| 2,580 2,300 | 2,050 | 1,610 | 1,300 | 1,650 1,510 5,330 2,340 |* 3,800| 1,920/ 1,810
8| 2,380 2,230| 2,350] 1,580 | 1,300 | 2,180 1,h20 8,540 1,990 b,460| 1,920} 1,820
4| 2,330 | 2,210 2,230 1,560 | 1,280 | 2,120 1,350 9,010 1,820 9,490 | 1,860 | 1,810
5| 2,310 2,290 | 2,060 | 1,k90 | 1,250 | L,690 1,260 5,450 | * 1,670 7,460 1,850 | 1,860
6| 2,410 2,320 2,080 1,430 | 1,220 | 2,910 1,220 4,300 2,200 6,270 1,980 1,960
7| 2,380 | 2,200 2,080 1,390 | 1,200 | 2,220 1,160 4,010 3,490 |# b,5h0( 1,870 1,900
8| 2,310| 2,330 | 2,130 | 1,410 1,220 1,920 1,170 3,420 | % 1,810 |* k,200| 1,840 2,080
9| 2,260 2,350 | 2,210 1,230 | 1,200 | 1,690 1,210 3,120 |* 1,670 |=* 4,010 1,800 | 2,000
10 | 2,220 2,200| 1,980 1,650 1,210 | 4,200 1,230 2,810 |+ 1,810 |=*3,550! 1,800| 1,980
11] 2,180 | 2,200 2,020| 1,450 | 1,830 | 3,400 1,250 2,760 | * 1,570 |* 3,220 1,750 1,930

12| 2,200 | 2,390 | 1,960| 1,390 | 1,840 | 2,580 1,k00 2,690 1,620 |+ 2,970| 1,800 | 1,
18| 2,250 | 2,350 | 2,000| 1,370 | 3,300 | 2,kg0 12,100 2,490 1,580 (% 2,780 | 1,930 | 1,810
14| 2,230 2,10 2,070| 1,350 | 1,970 | 2,050 20,500 2,330 1,460 | * 2,700( 1,850 | 1,

5] 2,360 2,020 1,990| 1,410 1,730 1,720 10,800 2,220 1,630 |+ 2,630 1,930 | 2,000
18| 2,460 2,030} 1,940 1,740 | 1,570 1,960 8,210 2,060 1,680 | * 2,530 | 1,960 1,870
17| 2,560 | 2,080 | 2,100 1,780 | 1,560 | 2,810 6,150 2,040 2,850 2,60 [ 2,010 | 1,800
18| 2,630 2,180 2,090| 1,800 | 1,910 | 2,260 4,660 1,870 2,040 2,560 | 2,120 | 1,770
19| 2,570 | 2,180| 2,120| 2,020 | 1,440 | 2,040 6,740 1,960 1,960 2,420 2,100 1,760
20| 2,650 | 2,200| 2,110 1,670 | 1,500 | 1,860 6,610 2,080 2,300 2,290 | 2,050 | 1,760
21! 2,600| 2,110| 2,200! 1,550 | 1,470 | 1,680 6,660 1,820 2,170 2,180 ( 1,860 | 1,770
22| 2,660 2,080 2,170 1,530 | 1,390 1,890 5,400 1,650 2,20 2,150 { 1,860 | 1,750
23| 2,480 2,000 2,190| 1,5%0 1,340 1,910 5,040 1,700 3,210 2,260 | 1,860 1,760
24| 2,370| 2,040 2,190| 1,530 | 1,380 | 2,240 4,420 1,520 | 12,600 2,360 1,880 | 1,770
26| 2,440 | 2,150| 2,090 1,580 1,330 3,580 3,940 1,530 20,000 2,40 | 1,860 1,750
26 | 2,370 2,190 2,000| 1,510 1,540 2,980 3,250 1,450 19,600 2,190 | 2,070 | 1,730
27| 2,310 | 2,210 1,850| 1,k0 | 2,170 | 2,170 2,810 1,440 | 15,300 2,070 | 2,030 | 1,760
28| 2,320 2,220| 1,760 1,350 1,600 1,880 2,890 1,430 7,750 1,970 1,890 1,7%0
29| 2,270 1,660( 1,350 | 1,470 1,690 2,950 2,390 | * 6,210 2,010 [ 1,840 | 1,7h0
80| 2,300 1,690 | 1,350 | 1,690 | 1,580 3,790 5,350 | * 5,030 2,060 | 1,810| 1,830
31/ 2,180 1,640 1,820 3,460 b, 490 1,980 1,890
m 61,540 45,720 70,060 96,920 *102,450 57,030

74,240 2 63,280 247 148,430 ’ 136,080 ’ 134,510 ’ 57,320 1%

eriod 2N -
Current Year 1950 P 19241950 Acre.Feet!
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet

Month Feet High Low Second- — Normal
High | Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum [1938-1950
Jan. 2,23 1.86| 1| 2,720 114 2,130 | 2,390 | 147,000{ 161,813  34k,000 98,200 | 144,630
Feb. 2,10 1.7h 2 2,470 23| 1,900 2,200 122,000 1k4k,351| 261,000 96,200 | 140,385
Mar. 2,10 1.48 3 2,460 31| 1,540 2,040 126,000 139,469 22k, 670 9k, 700 | 128,315
Apr. 1.98 1.14 | 18 2,360 9| 1,150 1,520 90,700 127,546 222,000 (% 70,200 | 117,393
May 3.25 1.10 | 13 4,930 9| 1,080 1,560 96,100 197,835| * Th2,000 £8,200 { 168,577
June 3.77 1.36 | 10| 6,220 | 30| 1,470 | 2,340 | 139,000 217,505  70k,000 61,700 | 210,970
July | 15.80 1.07 | 14| 58,200 7t 1,070 4,390 270,000, 255,986 *1,228,000 |* 82,400 | 330,861
Aug. 5.20 1.28 4| 10,000 28| 1,290 3,130 192,000 269,002 865,000 |* 74,700 | 264,823
Sept. | 9.00 | 1.33| 25 22,200 | 14| 1,370 | k80| 267,000 522,510 2,754,590 72,600 | L35,746
Oct. 5.81 1.66 4| 12,000 28 | 1,810 |*3,300 |* 203,000 387,036 1,63h4,000 110,000 392,008
Nov. 1.95 | 1.56 | %18 | 2,2k0 | 11§ 1,640 | 1,910 11k4,0001 179,397 467,000 [ 108,000 11 515
Dec. 1.88 1.54| 15 2,150 26 | 1,650 1,8k0 113,000; 160,931 295,180 102,000 | 1h7,461
Yearly| 15.80 | 1.07 58,200 1,070 | 2,600 [1,879,800{2,763,381 6,041,720 [ 1,639,000 (3,657,315

* Partly estimated ¥ And other days



2-.8 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

SAN FELIPE CREEK NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder at Silos farm road bridge 1.75 niles south of Del Rio,
Texas, 2 miles above the confluence with the Rio Grande which is 1.6 river miles below the
Del Rio gaging station on the Rio Grande. This stream enters the Rio Grande 695.2 river
miles below the American Dam at El Paso, Texas. The zero of the gage is 875.05 feet above
mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 13 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Rating curves based on low and medium-
flow measurements by wading or from bridge, and high-flow measurements by slope-area com-
putations. Records available: September 1, 1931 through December 1950.

REMARKS: The flow of this spring-fed creek is greatly modified by municipal diversions at
Del Rio and by irrigation diversions above this station. Backwater from the Rio Grande
reaches this station when the stage at Del Rio Station reaches 15 feet or a flow of about
60,000 second-feet.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 45,000 second-feet on June 14, 1935,
with a gage height of 23.20 feet. Min. 2.2 second-feet on December 19, 1934.

Average Flow in Second-Feet

Daily: Max. 216,200 June 14, 1935 Min. 2.4 Dec. ¢ 1, 1934
Monthly: Max. * 805 June 1935 Min, 8.8 Feb. 1935
Yearly: Max. ¥ 136 1935 Min. 30.7 1934

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan, Feb. March |  April May June July Aug. Sept. Oct. Nov. Dec.
1] 113 107 76.7 7.7 81.7 73.1 65.9 59.1 5713 79.5 50.7 45.2
2( 113 |1obh 7.7 78.7 80.6 72.0 6h.9 60.3 58.2 6.3 | 50.7 | 45.3
8| 12 105 79.8 7.6 80.6 70.9 63.7 61,2 59.1 64,3 51.6 5.3
4| 111 |105 85.5 78.7 7.2 71.0 63.7 61.0 56.9 65.3 | 51.6 | b6.2
5| 111 105 86.5 79.9 75.0 69.9 63.7 60.9 56.8 65.3 | 51.7 | bL6.3
8| 111 |1 87.6 8h.% 78.3 71.0 63.6 57.7 57.7 62.8 | s51.7 | 8.2
71 111 1% 87.6 8u.3 78.2 76.4 62.6 56.5 57.5 66.4 | 50.8 | s0.1
8| 111 |105 87.5 83.1 78.2 77.5 64.8 57.4 58.4 74,6 | k9.9 | 51.1
9| 111 |[105 88.7 82.0 80.5 72.0 67.0 57.3 58.4 69.7 | 50.9 | 52.3

10 110 |10k 86.4 80.9 81.6 73.1 66.0 59.2 60.5 65.9 | 51.0 | S52.4
11| 108 | 106 82.9 79.8 | 104 TT.4 76.2 58.0 59.5 63,6 1 51.0 | 50.6
12} 108 105 8L.0 78.6 89.6 75.1 99.2 62.0 55.4 68,1 | 51,0 | u48.9
18| 108 |103 83.9 79.8 86.1 7.9 1.7 63.9 56.4 66,0 | 51.1 | 49,1
14| 107 98.5 | 8l1.7 79.8 90.9 7.9 3.0 61.7 54,3 6k,4 | 51,1 | k8.2
15| 108 87.9 | 12.9 80.8 88.5 70.7 66.6 57.5 53.3 62.8 | h9.2 | W69

16| 108 8.5 | 70.6 79.7 84,0 70.7 66.7 58.4 53.3 58,2 | b7.b | W42

17| 108 g92.h | TL.T 80.8 82.8 67.5 65.8 59.3 55.4 56.6 | W7.h | k3.3
18| 108 9%5.9 | 72.8 83.0 85.1 66.3 6.9 62.3 5h.3 55.2 | k7.5 | L2.h
19| 108 95.8 | 73.8 85.3 8k.0 67.4 64.9 60.0 53.3 56.1 | 4¥7.5 | U3.6

20 | 107 95.7 | 71.0 87.6 84.0 6.3 6.0 60.9 52.3 58,2 | 46.6 | h5.7

21| 1 6.8 | 81.5 86.4 84,1 65.2 6.1 62.9 53.3 58.2 | 5. 7.8

22 185 33.1 82,5 85.2 84,1 8.6 6k,2 6k.9 78.1 57.2 u5.g 52.9

28| 108 89.6 82.5 8k,1 81.8 .8 65.3 64,7 60.8 56.2 5.8 53.1

24| 108 86,1 | 82.5 82,9 79.6 72.6 69.7 62,5 174 56.3 | k6.7 | 52.2

25| 108 84.8 83.5 81.8 19.6 12.6 69.8 62.4 89.6 56.3 50.6 51.3

26| 108 85.9 | 85.8 84,1 Th.1 72.6 65.6 63.2 78.4 56.3 | 49.6 | 51.5

27| 107 86.9 | 8h4.6 85.2 76.2 76.8 61.7 65.1 80.6 55.4 | 49.7 | 51.6

28| 108 86.9 | 84.6 86.3 78.5 1. 60.8 6k,1 80.6 55.5 | 49.7 | 19.8

29| 109 83,4 85.1 79.7 69.2 60.9 66.0 80.6 55.5 | L6.0 | 48.0

30 109 84,5 8h,0 78.5 67.0 61.0 69.1 Bo.6 54,5 | b3 | k9.1

81| 109 83.3 16.3 60.1 64,7 53.5 51.2

. 2,467.6 2,151, 1,902.2 1,908.2 1,503.8

su"'3,581 272.8 2,534.0 ST 2,543 9 e 1,989 1,473

Current Year 1950 Period Sept. 1931-1950
Acre-Feet!
Extreme Gage | Extreme Second-Feet ;::ug; Total Acre-Feet . :
Month Feet High Low ond- - e arm
High | Low |Day ® Day Feet |Acre-Feet| N, I | M 1938-1950
. 30| 1,22 |31 | 115 14 | 105 109 6,710 4,015 7,070 934 3,816
vooo | 326l Yoe 1| 28 | 77 | o7.k | 540 | 3189 8,630 wr | 3ars

Mar. 1.12 881 9 92.2 16 | 65.3 81.7 5,030 2,674 5,030 798 2,512

Apr. 1,11 95 | 13 90.0 |12 T2.1 82,3 | 4,890 3,028 i* 8,120 566 3,056

May 1.k9 88| 11| 136 26 | 64k 82,0 | 5,0k0 3,777 6,700 1,400 3,677

June 1.95 8k 122 | 200 20 | 60.1 71.7 | W,270 6,211 |* 47,900 1,110 h,193

July 3.01 78 |12 301 29 | 55.8 66.6 | 1,090 3,542 |* 8,800 1,080 5,521

Aug. 1.08 5 | 30 84.6 8 52.5 61.4 3,770 3,173 6,060 838 3,0 2

Sept. 3.39 k) 2k 340 19 b7.h 66.2 3,940 4,459 19,100 872 2,38

Oct 95 1 1 81.8 |¥30 9.6 61.6 | 3,780 4,020 8,470 1,710 5093

Nov. .76 .62 [3 54.6 | 30 b2k k9.1 | 2,920 3,178 5,570 izg 2,0}5

Dec., NS ST | 30 57.3 18 38.6 8.5 2,980 3,201 5,870 96 | 2,99

Yearly| 339 | 7| | W0 | 38.6 | 13.0 | 52,6% | W67 | 98,157 | 22,202 | %0,5%8

# Estimated * Partly estimated ¥ And other daye



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 2

PINTO CREEK NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder and concrete control dam, .6 mile below the Del Rio-Bagle
Pass highway and 5.5 miles above the confluence with the Rio Grande. Thie creek enters
the Rio Grande 717,7 river miles below the American Dam at El Paso, Texas. The zero of
the gage is 854.61 feet above mean sea level, 0.8.C. & G.S. datum.

RECORDS: Based on 12 meter measurements during the year by wading and continuous record of
gage heights. The station has a stable rating curve defined by low-flow measurements by
wading, medium-flow measurements made from the cable prior to its destruction in 1948, and
high-flow measurements by slope-area computations. Records available: November 22, 1928
through December 1950.

REMARKS: The flow of this spring-fed creek is modified by small irrigation diversions above
the gaging station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 186,000 second-feet on June 24, 1948
with a gage height of 32.0 feet. Min. sometimes dry.

Average Flow in Second-Feet "

Daily: Max. *28,200 June 24, 1948 Min. sometimes dry
Monthly: Max. * 953 June 1948 Min. sometimes dry
Yearly: Max. 105 1932 Min. 1.8 1945

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1} 165 | 8.7 8.4 4.6 3.1 10.7 0.3 o [ 0 .8 [} [
2| 15.6| 8.5 8.2 4.5 2.9 5.0 0.1 0 o T .8 0 [}
8| 15.2| 8.5 8.4 by 2.8 3.4 0 [ 0 * .8 o 0
4| b 99 8.4 4.2 2.7 2.9 [} [ [ r 7 [ 1}
6| 13.2| 10.7 8.2 4.2 2.2 2.7 0 [} 0 5 (] 4}
6! 13.2| 10.8 8.2 4.3 1.8 2.4 0 [ [4 LI 0 0
7] 12.6 | 10.6 7.9 4.3 1.7 2,3 0 0 0 LIS 0 0
8| 12,7 104 7.5 |8 k4.2 1.7 2.3 1} 0 0 0 o 0
9| 13.2| 9.8 7.3 (® ka1 1.8 2.3 [} [ [ o [ [

10/ 135]| 9.5 7.4 (240 1.8 2,2 0 0 0 0 ] [

1| 12,9 9.6 75 (239 3.2 1.7 0 0 0 0 4} 0

12 12,8 10.0 75 |23.8 k.9 1.4 25.1 [ 0 0 o o

181 128 10.3 6.9 (3.7 3.0 1.2 3.7 0 0 0 4 1}

4] 123 | 9.9 6.6 | 3.6 2.5 1.0 1.3 [ o 0 0 0

1] 12| 9.2 6.7 1235 2.k .9 1.0 0 [ 0 (] 0

18| 11.9| 8.8 6.7 |8 3.4 2.2 .9 1.0 o 0 0 [} [

17 11.9 8.5 6.4 jx )5 2.1 .8 1,0 [ [+] o] [+] [

18| 11.7| 8.4 6.4 |* b2 3.3 1 1.0 4} 4 3} 0 0

19| 115 8.5 6.1 |* 3.4 2.9 .6 0.5 [+ [ ¢} ¢} 0

20| 10.9| 8.4 5.9 3.2 2.5 5 0 0 [ 0 [} 4]

21| 1n.a| 9.2 5.9 3.2 2.2 & (4] [ 0 4 0 0

22| 11.h| 8.8 5.6 3.4 2.0 .9 5} ¢} [ ¢} [ 3}

28] 1.6| 8.1 5.5 3.4 1.9 5.9 [ 0 [ 0 [ 0

24, 11.6| 8.2 5.5 3.1 1.7 2.9 o [+] 0 0 0 0

2] 1.1 8. 5.5 2.8 1.7 1.9 0 o} 17.3 [ [} [}

26| 10.2| 8.3 5.3 2.6 1.9 1.5 o 0 14 0 [ [

27 8.6 8.3 kg 2.6 1.9 1.1 [ [ 2.3 [} 3} [

28 8.2| 8.5 4.6 2.7 2.0 .8 0 0 1.1 4} 0 0

29 8.4 4.9 2.8 2.0 .6 [} 0 0.9 0 [ [}

80 8.6 4.8 2.8 1.9 Rt [+} [+] 2 0.8 [} [ 0

81 8.6 4.8 1.7 3} 4 [4 o

Si 256.5 #109.4 62.3 0 e 4,0 0

o 370.4 203.9 72.4 35.0 36.5 0

Current Year 1950 Period Dec. 1928-1950 Acre.Feet
Extreme Gage Extreme Second-Feet Average | Totaf AcreFeet
th Feet i Second- Normal

Mon High | Low |Day High Day Low Feet |Acre-Feet | Normal | Maximum | Minimum [1958-1950

Jan. W16 2. 1 16.5 o7 8.2 11.9 135 415 2,110 o] 243

Feb. 2.96 2.;? 13 11.4 24 8.0 9.2 509 647 5,760 o} T1h

Mar 271 | 242 1 8.5 |28 4.6 6.6 Loy 511 2,500 [ 331

Apr. 2.h9 | 224|127 6.2 |26 2.4 | 3.6 ¢ 217 7 3,600 43,0 636

May 2.42 2,14 12 5.5 |4 1.6 2.3 bl 2,220 20,500 28.0 1,446

June 3.00 1.86] 1 22.8 30 3 2.1 124 N * 4,651 55,333 g * g,;gg

T . 12 468 B3 [ 1.1 69. 2,719 30, s

o bl S L%l | T BRI ¢ TR

Sept . 29.3 B 1 [¢] 1.2 T2, 1, Ts

oot 358 12? 8 B8 0 ® 1 7.9 37 4,000 0 290

Nov. o] [¢] o] 0 34t 2,150 0 157

Dec. o) 0 o] o 431 2,180 [} 189

Yearly| 3.79 46.8 0 3.2 {2,282.7 [* 17,634 76,259.3 | 1,325,2 (¥13,683

% Estimated * Partly estimated + And other days



30 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SAN DIEGO AT JIMENEZ, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car. Masonry and concrete
Cipoletti weir control for measuring discharges up to 700 second-feet. The station is lo-
cated 4.4 miles west of Jiméhez, Coahuila, and 5.0 miles above the confluence with the Rio
Grande. This stream enters the Rio Grande 722.4 river miles below the American Dam at
El Paso, Texas. The zero of the gage is 828.90 feet above mean sea level, U.S.C. & G.S.
datum.

RECORDS: Based on the weir discharge table and a continuous record of gage heights. No
meter measurements were made in 18950 because the discharge did not exceed the capacity of
the weir except for two hours on May 17 and 18. Records available: 1922 through December
1950. The records from 1922 to September 1932 are considered doubtful.

REMARKS: Reservoirs and irrigation diversions modify the flow of this spring-fed stream at
this station.

COMPARATIVE FLOWS FROM RECORDS: & Momentary Peak: Max. about 75,200 second-feet on Septenm-
ber 18, 1941, with a gage height of 20.96 feet. Min., the river was dry on several occa-
sions from April to June 1939.

Average Flow in Second-Feet

Daily: Max. *23,200 Sept. 18, 1941 Min. sometimes dry
Monthly: Max. 2,380 Oct. 1932 Min. 18.7 April 1939
Yearly: Max. 527 1935 Min. 37.9 1932
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1 128 %.9 | 63.2 .9 4.9 52.3 32.9 k2.0 63.2 k2,0 | 63,2
2 m? 128 87.2 | 63.2 87.2 .9 k2.0 k2,0 32.8 74.9 k2.0 | 52.3
8| 129 | 128 87.2 | 63.2 7h.9 .9 42,0 k2.0 k2.0 T4.9 42,0 | 52.3
4| 129 128 7.9 | 7h9 74.9 4.9 42,0 42,0 k2.0 74.9 k2,0 | 52.3
5| 129 129 74.9 %9 63.2 7%.9 32,8 42,0 k2,0 4.9 k2.0 52.3
6| 12 129 .9 | 63.2 63.2 749 32.8 ho,0 42,0 74,9 42,0 | 52.3
7 mg 129 63.2 | 63.2 63.2 7.9 32.8 ko0 k2.0 63.2 k2.0 | 52.3
8| 129 | 129 63.2 | 52.3 63.2 7%.9 32.8 42,0 k2,0 63.2 52,3 | 52.3
9| 11k | 129 63.2 | 52.3 63.2 4.9 32.8 k2.0 42,0 4.9 k2,0 | 63.2
16 | 114 | 129 79 | 52.3 65.2 63.2 32.8 32.9 42.0 74.9 k2,0 | 63.2
11| 1k | 129 7%.9 | 52.3 Th.9 63.2 32,8 42.0 koo .9 52,3 | 52.3
12| 114 |13 7.9 | 52.3 | 100 63.2 k2.0 42,0 h2.0 ™.9 s52.3 | s2.3
18| 13k | 143 749 | 52.3 87.2 52.3 42,0 k2.0 42,0 4.9 52.3 | 52.3
14| 1k | 143 63.2 | 63.2 87.2 52.3 52.3 42.0 32.8 Th9 52.3 | 52.3
15| 14 [ 129 6.2 | 63.2 63.2 k2.0 T4.9 42,0 24.0 74.9 52,3 | 63.2
161 1k | 114 6.2 63.2 63.2 42,0 63.2 42,0 32.8 4.9 52,3 | 52,3
174 11k 100 63.2 63.2 100 52.3 63.2 42,0 32.8 52.3 k2.0 52.3
18| 11k Th.9 63.2 63.2 388 52.3 63.2 k2.0 32.8 k2.0 k2.0 52,3
19| 11k 4.9 €3.2 63.2 143 52.3 63.2 k2.1 k2.0 ke.o 52.3 52.3
20| 11k .9 | 63.2| 6.2 | 115 T™.9 63.2 52.3 k2.0 42,0 63.2 | 52.3
21} 114 4.9 | 63.2 | 63.2 87.2 42,0 63.2 52.3 42.0 52,3 63.2 | 52.3
22| 114 $h.9 63.2 | 63.2 87.2 52.3 63.2 52.3 42,0 52.3 63.2 | 52.3
28| 11k 74,9 | 52.3 | 63.2 87.2 63.2 k2.0 52.3 52.3 52.3 52,3 | 52.3
24| 114 | 79| 523 | 6.2 | 7ho 52.3 52.3 52.3 52,3 | 523 | 5.3 52.3
25| 11k h.9 | 52.3 | 63.2 4.9 52.3 42,0 52.3 749 523 63.2 | 52.3
26| 11 L. 23| 63.2 | 4.9 63.2 2.0 52,3 63.2 | 52.3 | 63.2] 52.3
27| 129 ;h.g 22.3 63.2 4.9 52.3 h2.0 52.3 63.2 52.3 65.2 ] 52.3
28| 11k .9 | 523 63.2 .9 52.3 32.8 52.3 52.3 52.3 63.2 | 52.3
29| 100 63.2 | 52.3 74.9 52.3 k2.0 63.2 52.3 52.3 63.2 | 52.3
30| 100 63.2 | 87.2 ™9 52.3 32.8 63.2 63.2 52.3 65.2 ] 52.3
81| 100 63.2 ™.9 32.8 52.3 52.3 52,3
010. 1,867.1 1,818.6 1,429.3 1,916.9 1,664.5
Sum 55 0 a0 s Lhez.2 1,333.7 1,553.8
Current Year 1950 Period October 1932-1950 Acre.Feet
Extreme Gage Extreme Second-Feet | :""5‘ Total Acre-Feet P
Feet i econd- orma
Month High “ Low |Day High Day il Feet |Acre-Feet | Normal Maximum Minimum [1938-1950
. .08 2. 143 100 118 7,250 7,756 36,430 2,910 5,766
a4 4 B ﬁ Th.9 | 108 5,970 | 6,186 25,760 Lo | 5.en
Mar, | 2.95 | 2.85| # 87.2| #| 523 65.7 | b,0u0 5,967 27,040 2,1k0 5,163
Apr. 3,81 2.85 | 30 611 4 52.3 62.2 3,700 5,983 21,650 1,110 5,003
May kU6 | 2,891 17} 1,120 #| 63.2 89.5 | 5,500 |#*14,839 |* 120,200 1,290 9,148
June | 3.05 | 2.82| 20| 129 4| ko | 0.6 3,610 e giri‘;g 1,480 12’2;3
B L, 32.8 5.9 2,820 > » s’
i:;y 2'33 :,;g # 23.2 $ 3.8 | 6| 2,80 | 8,756 32,180 2,030 | 8,28
Sopi. | 22 | 276 | | ol #| Ao | W) o |mess [« Shio | 2l 10,03
oct. 2.92 | 2.82| # 49| #| L2.0 61.8 | 3,800 » 8 500 1’960 AT
. . .82 63.21 #| k.0 51.8 ! 3,080 | 13,043 29 » ’
o | 2% | G ﬁ Ga| Bl 523 | 537 3500 | 8562 wako | 2.060 | 6,307
Yearly| L.46 | 2.76 1,120 24,0 67.1 | 48,560 |129,667 |* 381,720 |* 27,b60 |10k,304

* Partly estimated # Varlous days of the month ® Period October 1932-1950



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 3

RIO SAN RODRIGO NEAR EL MORAL, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car. Reinforced concrete
control weir for measuring the flow up to 177 second-feet. This station is located 10.6
miles west of the town of El Moral, Coahuila, 19.3 nmiles northwest from Piedras Negras,
Coahuila and 11.2 river miles above the confluence with the Rio Grande. Zero of the gage
is 879.95 feet above mean sea level, U.S.C. & G.S. datum. This stream enters the Rio
Grande 735.4 river nmiles below the American Dam at El Paso, Texas.

RECORDS: Based on the weir discharge table and a continuous record of gage heights. No
current meter measurements were made in 1950. Records available: 1922 through December
1650. The records from 1922 to 1931 are considered doubtful.

REMARKS: The flow of this spring-fed stream is modified by irrigation diversions above this
station.

COMPARATIVE FLOWS FROM RECORDS 8: Momentary Peak: Max. 81,200 second-feet on Septenber 7,
1932 with a gage height of 16.08 feet. Min. Frequently dry. Zero flow occurs at & gage
height of 0.0 feet.

Average Flow in Second-Feet

Daily: Max. 27,900 Sept. 7, 1932 Min. frequently dry
Monthly: Max. 4,270 Sept. 1932 Min. dry during July 1939
Yearly: Max. 571 1932 Min. 10.3 1939
Mean Daily Discharge in S d-Feet 1950 — Annual and Period Summary
Day| Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1) s7.2 | 3.8 | 37.4 | 21,2 12.0 43.8 21.2 16.2 26.1 21.2 | 31.k 26.2
2( 57.2 | 43,8 | 3Lk | 21,2 12,0 37.4 21.2 16.2 26.1 21.2 | 314 21.2
8| 57.2 | 37.% | Bk 21,2 12.0 31.4 21.2 16.2 16.2 21.2 | 26.1 21.2
4| 57.2 | 374 ) 3104 | 212 12,0 57.2 21.2 16.2 12.0 21.2 | 26.1 21,2
5| 57.2 | 37.4 | 3.k | 21.2 12.0 57.2 21.2 12,0 12.0 21.2 | 26.1 21.2
6| 57.2 | 37.h [ 314 | 163 12.0 43.8 21.2 12,0 26,1 21.2 | 26.1 16.3
7| 5712 | 37.4 | 26,1 | 16.2 12.0 37.4% 21.2 12.0 16.2 21.2 | 26.1 21.2
8| 57.2 | 37.% | 26,1 ] 16.2 12,0 314 21.2 12,0 16.2 16.2 | 26.1 16.3
9] 571.2 | 37.% | 314 | 16.2 8.1 31.4 21.2 12,0 16.2 21.2 | 26.1 21,2
10} 50.1 | 37.k | 26.1 | 21.2 8.1 1.4 21.2 12,0 12.0 21.2 | 26.1 16.3
11} 50,1 | 37.k | 26.1 | 21.2 79.5 26.1 21.2 16.2 16.2 16.2 | 26.1 16,2
12} 50.1 | 37.% | 26.1 | 21.2 57.2 21,2 21,2 21.2 16.2 16.2 | 26.1 16.2
18| 50,1 | L3.8 [ 261 | 212 26.1 21.2 21.2 21.2 16.2 16.2 | 2l1.2 16.2
14| 50.1 | 43.8 | 26,1 | 16.2 31.4 21.2 26.1 21.2 16.2 16.2 | 21.2 16.2
18| 50.1 | 37.h | 26 | 21.2 21.2 21.2 21.2 21,2 16.2 21,2 | 21.2 16.2
16| s50.1 | 43.8 | 26,1 | 16.2 21,2 21.2 21,2 21.2 16.2 21.2 | 21.2 16.2
17 3.8 | 37.% | 26.1 | 16.2 16.2 21.2 21,2 21.2 16.2 26.1 | 21.2 21,2
18| 3.8 | 37.4 | 26,1 | 16.2 12,0 21.2 21.2 26.1 16.2 26.1 | 26.1 16.2
19| 43.8 | 371.4 | 26.1 | 16.2 12.0 16.2 21.2 26.1 21.2 26.1 | 26.1 16.2
20| 43.8 | 37.4 | 26.1 | 16.2 12.0 16.2 21.2 26.1 16.2 26.1 | e1r.2 16.2
21 43,8 | 37.% | 26.1 | 16.2 12,0 16.2 21,2 26.1 16.2 26.1 | 21,2 16.2
22! 43,8 | 43.8 | 26,1 | 16.2 12,0 3.4 21.2 26.1 16.2 26.1 | 26.1 21.2
28| 43,8 | 43.8 | 26.1 | 16.2 12.0 43.8 16.2 21.2 16.2 26.1 | 26.1 21,2
241 43,81 W38 26.1 | 12.0 12.0 3.4 16.2 21.2 16.2 26.1 | 26.1 21.2
2| 43.8 ;) 43.8| 26,1 | 12.0 12,0 26.1 16.2 26.1 21.2 26.1 | 26.1 21.2
261 43.8 | 43.8 | 26.1 | 12.0 50.1 21.2 16.2 26.1 21,2 26.1 | 26.1 21.2
27| 37.4 | 43.8 | 21.2 | 12.0 50.1 21.2 12.0 26.1 16.2 26.1 | 21.2 21.2
28| 37.4 | 43.8| 26.1| 12.0 31.4 21.2 16.2 26.1 21.2 26.1 | 21.2 21.2
291 37.4 21.2 | 12.0 26.1 21,2 12.0 26.1 21.2 26.1 | 21.2 21.2
80 i3.8 21,2 | 12.0 21.2 21.2 12.0 26,1 21.2 26.1 | 26.1 21,2
81| 13,8 26.1 21.2 12.0 26.1 26.1 21,2
1,12k.0 06.7 86k.2 635.8 705.7 597.5
Sum, 5033 8575 661.1 600.3 533.1 Tib .6
Current Year 1950 Period 1932-1950
[Acre-Feet]
Extreme Gage | Extreme Second-Feet | ;:"‘8; Total Acre-Feet e
Month Feet High L cond- orma
* High | Low |Day e Day ™ Feet |Acre-Feet| Normal | Maximum | Minimum |1938-190)
Jan. .39 30| # 57.2 ¥ 374 u8.5 2,980 3,630 14,850 7l 2,820
Feb. 33 261 # 43.8 # 31.h4 0.1 2,230 2,976 11,580 555 2,611
Mar. .30 20| 1 7.4 # 21.2 | 27.0 1,660 2,702 9,900 576 2,236
Apr. .23 A3l 26,1 # 12.0 | 16.9 1,010 3,106 21,160 382 3,078
May 1.4k J10 f11 | bew # 8.1 | 21.3 1,310 5,459 42,330 57.6 3,372
June 52 164 4 87.6 # 16.2 28.8 1,710 6,561 41,660 30.0 5,646
July .30 13 |1k 37.4 # 12.0 19.4 1,190 3,838 12,170 0 3,793
Aug. .26 .13 |18 31.4 # 12,0 | 20.5 1,260 k,907 23,580 38.9 5,718
Sept. 30 J3 1 6 37.4 # 12.0 | 17.8 1,060 |*21,060 |* 253,960 383 8,935
Oct. .26 16 | # 31,4 # 16.2 22.8 1,%00 10,553 81,360 815 7,394
Nov. .26 20| # 31.h 4 21,2 | 24.8 1,480 5,202 2k, 50 535 4,305
Dec. .23 16| 1 26. # 16.2 19.3 1,190 4,313 19,060 131 3,604
Yearly| 1,4k .10 hoy 8.1 | 25.5 | 18,480 |[*th,307 |* Mak,310 |7,436 53,512

# Partly estimated # Various days of the month @ Period 1932-1950



32 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RETURN FLOW TO THE RIO GRANDE AT MAVERICK POWER PLANT

Near Eagle Pass, Texas

DESCRIPTION: A part of the water diverted from the river into the Maverick Canal is re-
turned ‘to the Rio Grande through the hydroelectric power plant near Eagle Pass, Texas, at
a point about 32.2 canal nmiles below the point of diversion and about 744.9 river miles
below the American Dam at El Paso, Texas.

RECORDS: Based on records furnished by the Maverick County Water Control and Improvenment
District No. 1, showing hourly manometer readings of discharge, in cubic feet per second,
through each turbine at the Central Power and Light Company hydroelectric power plant.
The mean daily discharges computed from the manometer readings have been multiplied by an
average factor of 1.034 to make them agree with reriodic check measurements of flow made
by current meter by hrydrographers of this Commission under stable flow conditions. Records
available: January 1949 through December 1950.

REMARKS: This power plant began operating April 16, 1932. Because the September 1932 flood
washed out the upper end of the Maverick Canal, this plant did not operate from September
2, 1932 until March 17, 1937. Since then, however, it has operated continuously. This
plant contains 3 vertical turbine generators of 4,000 kw. capacity each, operating under a
normal head of about 84 feet.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
111,180 995| 1,050 963 968 1,220 | 1,000 1,090 1,130 | 1,220 | 933 823
2| 1,1% | 1,030 1,020 976 958 1,240 58k 1,090 1,190 | 1,180 | 949 805
81,150 | 1,030| 1,000 971 91k 1,220 999 1,120 1,170 | 1,190 | 863 852
4] 1,130 { 1,040 1,020 968 880 1,240 963 1,160 1,100 | 1,160 [ 899 8u8
6| 1,130 | 1,080 1,010 953 885 1,220 898 1,170 1,060 | 1,130 | 883 834
8] 1,100 | 1,060 968i* 956 875 1,220 818 1,210 1,070 | 1,120 | 906 832
71 1,130 1,050 960 9ok [# 868 1,260 791 1,160 1,090 1,090 889 877
8| 1,130 | 1,020 956 928 782 1,280 778 1,170 1,090 | 1,100 | 885 829
94 1,100 1,070 960 891 856 1,110 797 1,180 1,040 1,070 8oL 900
10 | 1,080 [ 1,050 973[* 852 849 1,270 782 1,160 1,020 | 1,050 | 886 915
11 | 1,040 1,010 943 953 (# 1,170 1,270 771 1,130 953 1,070 873 89k
12| 1,000 | 1,060 963 93k | 1,220 1,270 92l 1,150 906 | 1,060 | 866 899
18 | 1,010 | 1,050|* 937 950 | 1,190 1,260 | 1,030 1,140 ohk | 1,050 | 9ok 806
14| 1,020 | 1,060(% ok2 987 1,140 1,200 | 1,090 1,1k0 912 | 1,030 | 896 907
16| 1,040 | 1,060# 949 996 | 1,170 1,180 | 1,140 1,140 924 | 1,010 | 887 999
18 995 | 1,010 918| 1,030 | 1,180 1,170 | 1,160 1,100 o7 1,030 | 903 990
17 (71,030 999 932 1,090 | 1,170 1,140 | 1,190 1,100 970 | 1,010 | 886 93
18 | 1,030 1,000 952| 1,080 1,160 1,110 1,180 1,080 1,040 1,000 849 923
19 984 | 1,010 950 1,070 | 1,1k0 1,080 | 1,200 1,080 1,030 993 | 908 931
20 997 | 1,000 96| 1,030 | 1,110 1,010 | 1,200 1,100 993 1,000 [ 877 9k8
21 991 | 1,020 932 1,050 | 1,130 1,020 | 1,190 1,080 999 981 | 880 993
22| 1,060 [# 99 9k3| 1,050 1,110 1,090 1,160 1,050 1,020 960 864 956
28| 1,080 994 935 1,0k0 1,090 1,1%0 1,100 1,030 1,020 97k 852 982
24 1,050 988 938| 1,050 1,090 1,120 1,100 1,040 1,120 968 868 |1,0k0
25 1,000 { 1,010 903| 1,020 | 1,100 1,110 | 1,100 979 1,240 982 | 859 (1,050
26| 1,030 1,030 oh1| 1,020 1,080 1,090 1,050 927 1,220 . 993 831 |1,020
27 998 | 1,050 884 992 | 1,110 1,070 | 1,070 946 1,260 968 | 893 |1,000
28| 1,000 1,0k0 882 959 1,130 1,060 1,060 |# 956 1,250 951 889 996
29| 1,010 831 9u6 | 1,1k0 1,050 [ 1,080 1,010 1,240 96k | 852 985
80 | 1,010 870 930 1,100 1,040 1,080 1,120 1,240 951 831 986
81| 1,020 938 1,140 1,070 1,200 888 988
Sum 28,811 2 34,760 34,008 32,143 28,751
32,625 : 29,346 9539 32,705 31,755 32,188 26,155
Current Year 1950 Period  1549.1950
Extreme Gage ¢ Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —— —
High Low | Day Day Feet | Acre-Feet 8
Jan. 3 1,150 19 98k | 1,050 64,700 [* 57,600 64,700 |2 50,500
Feb. 5 1,080 24 988 | 1,030 57,100 |* 52,900 57,100 |* 48,700
Mar. 1] 1,050 29 831 okt 58,200 59,250 60,300 58,200
Apr. 17 1,090 10 |* 852 985 58,600 [* 56,500 58,600 |+ 5k,400
May 12 1,220 8 782 1,060 64,900 63,300 6,900 61,700
June 8 1,280 20 | 1,010 1,160 68,900 62,400 68,900 55,300
July 19 1,200 11 771 1,020 63,000 |* 58,150 63,000 [* 53,300
Aug 6 | 1,210 26 927 1,100 67,500 68,200 68,900 67,500
Sept 27 | 1,260 12 906 | 1,070 63,800 65,650 67,500 63,800
Oct. 1 1,220 31 888 1,040 63,800 66,400 69,000 63,800
Nov. 2 94y 326 831 882 52,500 58,000 63,500 52,500
Dec. 25 1,050 2 805 927 57,000 61,250 65,500 57,000
early 1,280 771 | 1,020 | 70,000 |* 729,600 740,000 |* 719,200

® Estimated * Partly ectimated ¢ Mean daily % And other days # Includes gate epill
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RETURN FLOW TO THE RIO GRANDE AT MAVERICK POWER PLANT
Near Eagle Pass, Texas
1949

RECORDS: Mean daily discharges for 1949 were taken from Consulting Engineer John J.
Ledbetter's "Report of Investigation, Main Canal, Maverick County Water Control and Im-
provement District, above C. P. & L. Hydro Plant, Maverick and Kinney Counties, Texas,"
furnished by W. H. Brown, Manager, Maverick County Water Control and Improvement District
No. 1.

Mean Daily Discharge in Second-Feet 1949 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1/ 8W8[® 785 1,010 893 | 1,030 880 868 952 1,100 1,110 | 1,140 992
2t 8u5| e 877 990 929 | 1,070 88 | = 910 993 1,090 | 1,090 | 1,130 985
8|2 8451 910/ #1,000 901 1,060 868 | 2 960 986 1,090 | 1,100 | 1,110 | 1,040
4% 86|® 917! 1,020 931 | 1,070 851 56 991 1,090 | 1,110 | 1,110 [f1,0k0
5| % 813|r 938] 1,020 932 | 1,030 8ok 915 998 1,070 | 1,120 | 1,120 | 1,040
62 88| 8ok 1,010 938 | 1,000 828 911 | 2 1,040 1,080 | 1,080 | 1,110 | 1,040
7|t 8i2| 937| 41,030 798 | 1,020 816 819 | ® 1,030 1,070 | 1,100 | 1,050 | 1,050
8l 81|t 931| 4 992 803 | 1,020  # 816 8ok | = 1,110 1,070 | 1,080 | 1,050 | 1,0k0
9 823|n 534| m,060 912 | 1,060 34 817 | 1,130 1,020 | 1,080 | 1,050 | 1,070
10 * 82| 8201 #1,0%0 889 | 1,050 1,130 8k9 | 1,180 1,010 | 1,070 | 1,070 | 1,0k0
11| » 824 = 887 1,030 8%0 | 1,020 1,170 822 | r 1,220 1,030 | 1,070 | 1,090 | 1,070
121 ® 832 9ok 1,040 884k | 1,020 1,160 [ & 792 1,250 1,020 | 1,070 | 1,080 | 1,070
18| ¢ Bu2| ® 889 984 856 | 1,010 1,060 | & 790 1,2k0 1,060 | 1,040 | 1,070 | 1,070
14 871f ¢ 860 978 8u3 | 1,010 k53 | 2 810 1,210 1,080 | 1,050 | 1,070 | 1,070
15" 877+ 863 991 83k 982 koo | & 8o7 1,220 1,120 1,050 | 1,070 | 1,090
16 2 87h| o 856 968 838 1,000 1,170 | £ 833 1,230 | 21,170 1,030 | 1,030 | 1,090
172 8o1{®2 851 929 830 1,010 1,220 { & 853 1,100 1,210 1,030 | 1,040 | 1,090
18 (= 888| = 857 954 810 1,010 1,200 [ ®* 810 1,140 1,230 1,050 | 1,040 | 1,100
192 902 & 8is g2k| = 861 998 1,150 | & 817 1,200 | ® 1,260 1,030 | 1,030 | 1,070
20f® 901 857 921| ¢ 891 1,000 1,100 | = 790 1,120 1,240 1,050 | 1,180 | 1,080
21| v 774 896 965 907 996 1,010 | & 817 1,120 1,270 (* 1,040 | 1,1%0 | 1,090
22 » 746 916| 1,010{ * 908 | 1,000 979 | ¢ 819 1,170 1,280 |# 1,060 | 1,020 | 1,080
28| v 7u3 998 9%0( * 935 1,020 93k | & 815 1,1k0 1,260 [ 1,080 | 1,0k0 | 1,090
24| 851 982 971!t 984 981 859 | * 850 1,120 1,220 | 1,200 | 1,020 | 1,050
25f® 8554 984 965| 1,000 955 | * 877 | ¢ 877 1,130 1,180 1,370 | 1,030 | 1,100
26| » 858 780 9501 £1,000 9k2 [ 2 953 [ ¥ 912 1,130 1,160 | 1,350 | 1,020 | 1,080
272 59 91k 957 | 21,070 937 | = 995 | * 8tk 1,120 1,140 | 1,300 | 1,020 | 1,070
28 | r 859 96k 98| 1,060 984 1,020 | # 1,000 1,140 1,150 | 1,320 {1,050 | 1,050
29 n 852 931 1,070 957 9kl |2 99k 1,120 1,150 | 1,300 | 1,030 | 1,0ko
80| » 800 909| 1,050 952 855 980 1,110 1,120 | 1,230 985 | 1,080
81z 308 926 906 964 1,110 1,150 1,140
Sum! *2L,556 *27, bk 28,183 34,750 34,800 33,047
225,480 30,403 31,100 *26,855 34,040 31,995
Current Year 1949 Period

Extreme Gage ¢ Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second-,

High Low | Day s Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 19 |z 902 31 {* 308 ¢ B8e2ir 50,500
Feb. 23 998 9 |t 534 (x  877/% 18,700
Mar. 9 |* 1,060 | 30 909 981| 60,300
Apr- 327 |2 1,070 7 798 [* 915|* 5k,ko0 \
May $e 1,070 31 906 1,000 61,700
June 17 1,220 1k 453 939 55,900
July 28 (* 1,000 (%13 [* 790 |* 866|* 53,300
Aug 12 1,250 1 952 | 1,120 68,900
Sept. 22 1,280 |10 | 1,010 | 1,130{ 67,500
Oct. 25 1,370 |¥16 | 1,030 | 1,120] 69,000 7
Nov. 20 1,180 | 30 985 1,070} 63,500
Dec. 31 1,140 2 985 1,070 65,500
frearly 1,370 308 |* 993 |* 719,200

¢ Eotimated # Partly estimated § Mean daily % And other days # Includes gate spill



3 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT EAGLE PASS, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch located .5
mile above the international highway bridge between Eagle Pass, Texas, and Piedras Negras,
Coahuila and 754.6 river miles below the American Dam at El Paso, Texas. The zero of the
gage is 682.91 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 164 meter measurements during the year, 153 by the Mexican and 11 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: May 1800 to March 1914; August
1914 to April 1916; September 1916; September and October 1917; October 1918;  Septem-
ber and October 1919; August and September 1920; June 1922; September, November, and
December 1923; January 1924 through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The greatest recorded flow was on September 2, 1932, when the extreme gage
height was 49.00 feet and the discharge was 569,000 second-feet. The lowest flow ever re-
corded was on June 22, 1948, when the extreme gage height was 1.08 feet and the extreme
flow 551 second-feet.

Mean Daily Discharge in S d-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.

3,380 [ 2,40 [ 2,430 [ 1,500 | 2,090 | 2,410 1,590 3,710 4,630 |*4,660 | 1,870 | 1,570
3,330 | 2,520 | 2,340 1,k20 1,530 2,090 1,520 3,640 3,280 |rk,030 1,870 | 1,580
3,100 | 2,560 | 2,100 | 1,430 | 1,k10 | 1,760 1,490 2,710 (3,810 | 1,790 | 1,530
2,790 | 2,550 | 2,300 | 1,420 | 1,290 | 2,010 1,320 8,830 2,300 |%6,920 | 1,780 | 1,480
2,700 | 2,560 {2,230 | 1,%10 | 1,170 [ 2,510 1,200 7,590 1,950 |27,k20 | 1,680 | 1,560

2,690 | 2,570 | 2,000 [ 1,320 | 1,150 | 3,990 1,130 4,590 1,760 |®7,100 | 1,670 | 1,580
2,7Th0 | 2,630 | 1,970 | 1,320 | 1,120 | 2,950 1,070 3,880 2,830 |5,300 | 1,890 | 1,820
2,750 | 2,510 | 2,050 | 1,270 | 1,120 | 2,440 1,020 3,110 |#k,3k0 | 1,680 | 1,760
2,670 | 2,560 | 2,000 | 1,230 | 1,090 | 2,120 1,050 3,640 2,040 |=h4,170 1,560 | 1,880
10 | 2,590 | 2,610 | 2,220 | 1,150 | 1,020 | 1,870 1,050 3,280 1,820 [#3,850 | 1,510 | 1,750

11| 2,500 | 2,480 1,950 | 1,290 | 2,090 | 4,480 1,040 2,910 1,780 [*3,390 | 1,450 | 1,680
12 | 2,h20 | 2,480 | 2,000 | 1,380 | 2,090 | 3,530 1,650 2,680 1,630 | 3,2b0 | 1,490 | 1,690
18 | 2,370 | 2,640 | 2,950 | 1,300 | 2,370 | 2,78 1,830 1,620 | 3,010 | 1,500 | 1,6ko0
14 | 2,860 | 2,590 | 1,960 | 1,350 | 3,100 | 2,500 |®21,890 2,860 1,650 | 2,8% | 1,810 | 1,650
15| 2,520 | 2,830 | 2,010 | 1,350 | 2,260 | 2,160 [r 9,220 2,570 1,500 | 2,700 | 1,750 | 1,750

16 | 2,660 |2,210 |1,950 | 1,380 | 1,80 | 1,760 | 11,120 2,350 1,640 | 2,520 | 1,770 | 1,980
17 | 2,680 | 2,280 {1,840 | 1,510 | 1,640 | 1,780 8,260 2,220 1,790 | 2,390 | 1,730 | 1,710
18 | 2,750 | 2,270 | 2,010 1,600 2,310 2,670 6,710 2,300 2,950 2,260 1,680 | 1,570
19 | 2,870 | 2,380 | 2,030 | 1,710 | 2,320 | 2,300 [* 4,660 2,110 2,180 | 2,350 | 1,900 | 1,550
20 | 2,850 | 2,370 | 2,060 | 2,010 | 1,770 | 2,010 75170 2,130 2,010 | 2,2k0 | 1,850 | 1,580

21| 2,910 | 2,490 | 2,090 1,820 1,540 1,810 7,350 2,380 2,300 2,100 1,730 | 1,520
22| 2,920 | 2,330 | 2,120 1,640 1,610 1,720 5,970 2,070 2,210 2,080 1,550 | 1,520
28| 2,930 | 2,260 | 2,170 | 1,550 | 1,510 | 1,980 5,190 1,830 2,460 | 2,050 | 1,k20 | 1,580
24| 2,800 | 2,130 | 2,160 | 1,500 | 1,490 | 2,000 b,940 1,890 4,980 | 2,190 | 1,490 | 1,640
25| 2,620 | 2,200 | 2,110 | 1,490 | 1,4k0 | 2,260 k,200 1,710 | 18,290 | 2,270 | 1,500 | 1,600
26 | 2,700 | 2,340 | 1,960 | 1,490 | 1,430 | 3,780 1,620 | 19,490 | 2,250 |} 1,530 | 1,720
27| 2,650 | 2,410 | 1,770 | 1,360 | 1,450 | 2,960 3,110 1,550 | 18,790 | 2,080 | 1,850 | 1,600
28 | 2,590 {2,450 | 1,700 | 1,410 [ 2,170 | 2,180 2,650 3,470 |?11,800 | 1,960 | 1,900 | 1,610
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29 | 2,610 1,570 | 1,380 | 1,780 | 1,800 2,750 1,790 |2 7,060 | 1,890 | 1,790 | 1,610
80 | 2,550 1,430 1,380 1,620 | 1,660 2,970 2,980 |® 5,5k0 1,960 | 1,610 | 1,560
81} 2,580 1,450 1,660 4,130 5,580 1,940 1,560
Sum 68,250 43,360 72,270 *101,3%0 *101,300 56,830
84,680 61,930 52,490 *133,730 138,100 50,600
Current Year 1950 Period 1924-1950 Acre.Feet
Extreme Gage Extreme Second-Feet | 2”‘“? Total Acre-Feet ;re- e:
Feet i econd- orma
Month High | Low iDay Hieh Day bov Feet |Acre-Feet| Normal | Maximum | Minimum [1938-1950
. 28 | 2.76 1 3,430 13 2,290 | 2,730 | 168,000 | 176,503 365,000 96,060 | 152,450
v | 35 | 206 | 5| 2is30 |2k | 2j080 | 2)kko | 1357h00 | 157k63| 398,200 | o750 | 153,199
Mar, 2.95 | 2.20 L 2,510 30 1,390 | 2,000 | 122,800 | 147,096 247,440 93,510 | 130,967
Apr. 2.5% | 1.87 | 20 2,150 10 1,110 | 1,450 86,000 | 137,151 270,700 60,250 | 122,929
May 3,67 | 1.7% | 13 | 1,030 9 989 | 1,690 | 10k,100 | 231,519 |* 918,000 70,210 | 185,852
June k59 | 207 | 11 6,070 30 1,570 | 2,410 | 143,300 | 267,775 1,005,000 48,710 | 257,199
July 11.8% | 1.64 | 14 |36,730 10 1,010 |*4,310 |*265,300 | 273,486 | *1,225,000 89,040 | 3Lk, Lol
Aug. 5.97 | 1.84 4 |2 9,890 27 1,470 |#3,270 |*201,000 | 282,959 |* 947,000 86,500 | 275,448
Sept 8.92 | 1.8s | 25 | 21,510 | 26 | 1,420 | 4,600 | 273,900 | 560,317 | 3,079,000 69,920 | 454,386
oct. 6.h0 | 2.07 W |mo0,550 |29 | 1,740 |#3,270 |#200,900 | k25,293 | 1,680,300 108,100 | 409,589
Nov. 2.46 | 1.9 | 19 | 2,210 | 25 1,310 { 1,690 | 100,k00 | 203,246 512,800 | 100,400 | 189,817
Dec. 2.33 | 1.80 9 2,240 21 1,370 | 1,6%0 | 100,800 { 175,42k 369,760 100,800 | 151,625
Yearly| 11.8% | 1.6k 36,750 989 | 2,630 1,901,900 [3,038,238 | 6,946,510 1,773,520 827,955

? Estimated * Partly estimated
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WATER BULLETIN NUMBER 20 ~— INTERNATIONAL BOUNDARY AND WATER COMMISSION i

RIO ESCONDIDO AT VILLA DE FUENTE, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, located 3.1 miles
southwest of Piedras Negras, Coahuila, on the outskirts of Villa de Fuente, 5 miles above
the confluence with the Rio Grande. This stream enters the Rio Grande 758.2 river miles
below the American Dam at El Paso, Texas. The zero of the gage is 717.78 feet above mean
sea level, U.8.C. & G.3. datum.

RECORDS: Based on 53 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: 1922 through De-
cember 1950. The records from 1922 to September 1932 are considered doubtful.

REMARKS: Diversions and drainage returns modify the flow of this spring-fed stream at this
station. When the flow of the Rio Grande at Bagle Pass reaches approximately 380,000 sec-
ond-feet, Rio Crande backwater reaches this station.

COMPARATIVE FLOWS FROM RECORDS: & Momentary Peak: Max. 24,000 second-feet on June 29, 1938
with a gage height of 19.13 feet. Min. .35 second-foot on November 4, 1934 with a gage
height of .75 foot.

Average Flow in Second-Feet

Daily: Hax. 6,710 June 29, 1936 Min. .7 1934, 1945, and 1546 &
Monthly: Max. 847 Oct. 1932 Min. 1.0 Sept. 1945
Yearly: Max. 83.2 1935 Min. 11.0 1943
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 52,3 34| 30.7] 1k.8 11.7 292 15.2 11.3 18.4 39.9 | 23.0 | 11.0
2| 523 | u3.87 31.1 8.5 1.7 88.6 10.2 11.3 18.4 39.6 | 23.0 | 11.0
3] 52.3| 37.8| 31.8 8.5 15.5 Lk.8 10.2 11.3 15.5 39.2 | 23.0 9.5
4| 5230 bag| 335 8.5 13.4 113 10.6 1.3 21.9 39.2 | 23,0 9.9
5| 52.3 | k5| 35.3 8.5 1.7 82.6 10.2 11.3 45.6 38.8 | 23.3 9.9
8| 5231 L5 | 36.0 9.9 1.7 h1.3 8.8 9.9 58.3 37.4 | 23.3 | 11.7
7| 52.3| b3k 364 | 10.9 1.7 34.3 8.5 9.9 76.6 36.4 | 201 | 16.2
8| 53.7| 3.8 36.0| 10.9 11.7 35.3 8.1 9.9 62.2 35.0 | 12.4 | 13.4
9| 57.6 | 31.1| 35.7| 12.k 11.7 30.7 7.8 9.9 57.6 33.5 | 12,7 | 11.0
10| 57.6 | 30.k ] 35.3| 10.6 11.7 31.8 Tk 9.9 54.0 32,5 | 12,7 | 10,9
11} 57.9 | 31.1| 35.3 9.5 | 191 30.4 7.1 8.8 55.4 25.% 1 12,7 | 10.6
12| 61.4{ 30.4| 35,0 9.5 57.6 28.6 7.4 8.8 55.1 29.7 | 12.7 | 10.6
18| 59.7 | 30.0{ 3h.6 9.5 ko.3 29.3 8.1 8.8 51.9 27.2 | 4.8 | 10.2
14 56,5 | 29.3 | 34.3| 10.2 34.6 26.8 8.1 8.8 51.6 244 | 24,0 9.9
15| 56.5| 29.3| 34.3| 212.0 40.6 13.8 10.6 9.5 5.9 21.9 | k2.0 9.5
167 58,3 | 29.7| 343 | 13.4 35.0 19.8 10.9 9.5 k2.7 19.4 | k2.0 9.2
17| 58.6 | 29.7| 34,31 11.7 35.0 14.8 11,3 9.5 5.2 16.6 | 37.8 8.5
18| 58,3 | 31.1] 33| 11.7 38,1 .5 11.8 9.5 57.6 .1 | 32,1 8.1
191 58.3 | 31k | 34.3| 11.7 35.3 14,1 11.3 9.5 60.4 13.8 | 14.8 7.8
20 [ 57. 3.8 | 343 1.3 35.3 13.8 11.3 9.5 25.8 3.8 | 131 8.1
21 57.9 | 32.8| 22.2| 11.3 38.5 13.8 11.0 9.5 18.7 13.4 | 11,3 8.5
22| 57.6 | 32.8| 29.0] 12.7 65.7 21.6 11.0 9.5 18.7 9.4 | 11.7 8.5
28| 57.6 ] 3L.k| 335 | 12.7 35.7 29.7 10.6 9.5 19.1 27.5 9.9 8.8
24| 57.2 | 311 3k6| 12.7 35.3 5.4 10.6 9.5 36.4 13.1 | 10.2 9.2
25| 55. 31.1 | 25.4 | 13.1 32.5 21,6 10.6 9.5 338 13.% | 10.6 9.2
26 55.8 | 31.1 | 29.3 | 11.7 88.3 19.4 10.9 9.5 95.7 15.5 | 10.6 9.5
27| 53,7 30.7 47.3 12.0 75.9 18.0 10.9 11.7 60.0 18.0 10.2 9.9
28| 51.9 | 30.7 | 3.8 12.4 | 14k 18.4 10.9 200 52.6 18,0 | 10.2 | 10.2
20| 50.1 31.1 | 10.9 56.9 17.0 10.9 198 k6.6 8.4 | 10.6 | 10.6
80| b3k 2h.7 | 11.3 36.4 17.3 11.3 37.1 39.9 18.7 | 10.6 9.2
81} 43k 19.1 56.1 11.3 17.7 26.8 11.3
S 950.9 334.8 1,202.5 739.7 780.0 311.9
702k 1,026.8 1,3%0.6 31k.9 1,645.8 548.4
Current Year 1950 Period Oct. 1932-1950
Acre-Feet
Extreme Gage | Extreme Second-Feet | 2:‘"8' Total Acre-Feet I
Month Feet igh Lo cond- Normal
o High Low |Day Hie Day " Feet |Acre-Feet | Normal Maximum Minimum [938-1950
. 2,66 | 1.90 | 12 89.7 #| 3.4 54.9 | 3,380 2,515 15,990 375 1,488
g:?. 1.90 | 154 | 7 1.8 3| e1.9 34,0 1;890 1;719 9,990 179 1,168
Mar, 2,00 1.67 | 28 53.7 31 17.0 33.1 2,040 1,464 6,910 206 1,161
Apr. 1.7% | 151 1 21.5 # 8.5 11,2 664 1,754 7,510 195 1,371
May 6.0k | 1.5 | 311,070 5| 10.6 2.9 | 2,6k0 3,641 23,850 hol 2,217
June 6.50 1.77 11,290 16 3.4 0.1 2,390 3,106 19,730 270 1,520
July 1.8% j 1.61| 1 16.6 | 11 7.1 10.2 625 2,117 9,740 106 1,547
Aug. hoo | 1.64| 28| 385 # 8.8 25.9 | 1,k70 |* 2,603 |* 20,830 77.8 [* 3,258
Sept. |2k.99 | 1.74 | 25 |2 717 #| 155 5.9 | 3,260 2,720 16,000 57.5 2,588
oct. 2.30 | 1.87 | 22 55.7 | 24| 13.1 25.2 | 1,550 3,782 39,790 117 1,560
Nov.. 2.33 | 1.97| 18 6.3 | 23 9.9 18.3 | 1,090 2,563 25,590 101 939
Dec. 2,03 | .94 | 7 16.2 | 18 7.1 10.1 619 2,413 20,720 260 1,072
Yearly| 6.50 | 1.51 1,290 7.1 | 29.8 | 21,618 | 30,179 | 60,241 [ 7,969 19,889

t Estimated * Partly estimated # Various days of the month & Various days of the year
§ Period October 1932-1350



WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LAREDO, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car. The recorder is lo-
cated on the downstream side of the first pier from the Mexican end of the railroad bridge
between Laredo, Texas, and Nuevo Laredo, Tamaulipas, 884.3 river miles below the American
Dam at Bl Paso, Texas. The cable ig located 1.4 miles upstream from the railroad bridge.
The geros of the gages at the recorder and at the cable are 351.51 feet and 352.89 feet
respectively above mean sea level, U.8.C. & G.3. datum.

RECORDS: Based on 168 meter measurements during the year, 158 by the Mexican and 10 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: May 1900 through December 1913;
May, June, and QOctober 1914; September 1916; September and October 1917; October 1918;
September and October 1919; August and September 1920; June, November, and December 1922;
January 1923 through December 1950. Gage-height records are available for January, Febru-
ary, and March 1914.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The greatest recorded flow ‘at this station was on September 3, 1932, when
the gage height was 52.20 feet, and the discharge 335,000 second-feet. Minimum flow oc-
curred on June 23, 1948 with a flow of 533 second-feet and a gage height of 3.38 feet.

CORRECTIONS: See page 108 for corrections pertaining to Water Bulletin No. 19.

Mean Daily Discharge in S d-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
123,000 | 2,450 | 2,270 | 1,490 | 1,300 2,360 1,820 3,220 1,060 5,900 | 1,830 | 1,690
2 |=3,050 | 2,470 | 2,260 | 1,560 | 1,310 | 11,190 1,690 4,170 k,520 4,660 | 1,850 | 1,680
8 |m,050 | 2,40 | 2,190 | 1,540 | 1,860 6,960 1,520 3,600 3,370 4,240 | 1,780 | 1,620
483,160 | 2,530 | 2,260 | 1,520 | 1,4k0 3,290 1,470 5,260 2,690 3,710 | 1,700 | 1,610
5("2,9% | 2,520 { 2,160 | 1,460 | 1,240 2,060 1,350 8,720 2,280 k940 | 1,650 1,660
62,770 | 2,480 | 2,350 | 1,k00 | 1,100 2,200 1,280 8,860 2,000 7,950 | 1,650 | 1,660
722,690 | 2,670 | 2,340 | 1,340 | 1,100 3,060 1,200 5,510 1,830 7,240 | 1,670 | 1,530
8 [#2,770 | 2,460 ] 2,2h0 | 1,320 | 1,090 3,210 1,090 L,h10 1,780 5,900 | 1,600 | 1,490
9| 2,770 | 2,490 | 2,030 | 1,280 | 1,030 2,720 999 1,060 2,900 b,340 | 1,720 | 1,680
10 | 22,720 | 2,370 | 2,100 | 1,280 975 2,250 961 3,640 2,500 3,990 | 1,650 | 1,700
11 | #2,63%0 | 2,540 | 2,130 | 1,270 | 1,180 1,970 939 3,350 1,910 3,880 | 1,620 | 1,850

12 {52,520 | 2,5%0 | 2,170 | 1,220 | 1,k30 1,970 1,010 2,960 1,590 3,500 | 1,640 | 1,820

60 | 2,510 | 1,980 | 1,200 | 3,3k0 3,520 1,000 2,710 1,510 3,14 | 1,610 | 1,770
14| 2,430 | 2,50 1,990 | 1,k00 | 2,170 2,740 1,450 2,610 1,450 2,930 | 1,640 | 1,670
15| 2,40 | 2,610 | 1,540 | 1,410 | 2,450 2,430 | 16,240 2,620 1,500 2,660 | 1,610 | 1,570

16| 2,490 | 2,460 | 1,950 | 1,450 | 2,860 2,210 | 10,520 2,690 1,530 2,520 | 1,760 | 1,560
17| 2,510 | 2,240 | 2,020 | 1,410 | 2,080 2,030 | 10,840 2,340 1,500 2,k30 | 1,880 | 1,670
18| 2,640 | 2,200 | 1,970 | 3,510 | 2,300 1,900 8,160 2,180 1,590 2,330 | 1,780 | 1,780
19| 2,650 | 2,200 | 1,920 | 1,460 | 3,880 1,990 6,250 2,160 1,940 2,310 | 1,840 | 1,680
20| 2,670 | 2,200 | 1,980 | 1,680 | 3,670 2,580 4,660 2,140 2,510 2,230 | 1,850 | 1,620

21| 2,690 | 2,220 | 2,0k0| 1,680 2,480 2,420 6,320 1,910 2,100 2,240 | 1,980 | 1,590
22| 2,710 | 2,290} 2,040 1,880 | 2,510 2,8%0 6,750 1,950 1,980 2,1%0 | 1,910 | 1,600
28| 2,730 | 2,320| 2,000 | 1,700 | 2,000 2,870 6,430 2,090 2,300 1,990 | 1,890 | 1,600
24| 2,790 | 2,190} 2,070 1,550 | 1,880 2,5k0 5,300 1,800 2,970 1,960 { 1,7h0 | 1,600
25| 2,790 | 2,180} 2,030 1,50 | 1,570 2,210 4,940 1,680 5,370 1,990 | 1,660 | 1,600
26| 2,570 | 2,120| 2,010{ 1,40 | 1,370 2,090 k4,310 1,800 | 19,210 2,050 | 1,710 [ 1,590
27 2:%0 2,100 1,920 1:‘&30 1,440 2,390 4,100 1,650 | 19,180 2,160 | 1,760 | 1,720
28| 2,601 2,220 1,880 1,430 7,310 3,600 3,420 1,790 18,260 2,160 | 1,730 | 1,720

29| 2,ke0 1,780 | 1,k | 2,770 | 2,700 | 2,99 [ 2,860 | 11,650 | 2,070| 1,760 1,630
80| 2,130 Lew| 1310 | 2560 | 210 | 2,60 | 2,500 | 7,560 | 1,970 1,8k0| 1,590
31| 2,4k 1,560 2,120 2,870 1,860 1,940 L6
.55 W 88,460 99,110 103,470 51,190
S sitho o 30 o e 124,569 135,540 52,320
Current Year 1950 Period 1924-1950 Acre-Feet|
= Gage Extreme Second-Feet Average |  Total Acre-Feet
i - 5 N ]
het h Low Second . orma
Month i | Lo Tom Hig —Day Feet |Acre-Feet| Normal | Maximum | Minimum 1938.1950
B . 223,55 | 14| 2,580 |*2,690 |* 165,100 177,685 351,700 [ 102,000 | 16k,477
yor. g.gé 32| 7 2570 | 26| 2iodo | 230 | Blovol 186 enroo | 9iloo | lenary
war. | 558 | k2| 7| 2ke0 | 31| L0 | 2,040 | 125,kooj 1b7,hol  223,k00 | 95,700 | 138,M15
apr. | 5.05 | .63 22| 1990 | 13| 1,200 | Lbso | 86,220 1b5,669 316,500 | 59,530 | 10,663
May 8.6 | 40| 28| 32,800 | 10 ok3 | 2,120 | 130,500 262,37h 856,000 68,300 | 240,16M
June 8.66 | k76| 2| w,3ho | 19| 1,820 | 2,950 | 175,500 304,802 1,357,000 46,850 | 287,303
e iy | war| 15| 2rheso | 11| 939 | Wioeo | 287,100 285,686 1,250,000 | 83,570 | 356,180
u 7.& 166| 8| 10060 | 29| 1,510 | 3,200 | 196,600 291,699 883,000 93,740 | 310,196
Socs. | 1070k | 459 | 26| 20,800 |31k | Lkso | k520 | 268,800 578,368 2,043,000 | 65,840 | WB,673
oot. | 7081 | 4.86| 5| 9,920 | 30| 1,790 | 3,3%0 | 205,200 k60,773 1,951,000 | 125,400 1,43
Qot. I woe| 1 27390 15 | 1,560 1,740 103,800 209,754 570,800 103,800 128,02
Mot | 262 | ua) 18] 10950 | 2h| 1510 | 1,650 | 101,500 179,592 352,700 | 101,500 | 162,7
Yoariy| 1161 | b.27 27,690 539 | 2,680 | 1,957,620| 3,202,756 7,017,110 | 1,862,800 |3,071 hgh

® Retimated * Partly estimated $ And other daye



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 7

RIO SALADO AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and two reinforced con-
crete Cipoletti weirs, with & combined capacity of 636 second-feet, located at a place
called "El Cable" about 6.2 miles above the confluence of the R{o Salado with the Rio
Grande and 2 miles southwest of Ciudad Guerrero, Tamaulipas. This stream enters the Rio
Grande 946.1 river miles below the American Dam at El Paso, Texas. The zero of the gage
is 265.75 feet above mean sea level, U.S8.C. & G.S. datum.

RECORDS: Based on 83 meter measurements during the year, the weir discharge curve, and a
continuous record of gage heights. Computations by shifting channel methods for flows
greater than 636 second-feet. Records available: 1900-1913 and 1923 through December
1950.

REMARKS: Reservoirs and irrigation diversions modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 43,800 second-feet on September 7, 1933
with a gage height of 18.86 feet. Min. sometimes dry.

Average Flow in Second-Feet,

Daily: Max. 35,070 Sept. 7, 1933 Min. sometimes dry
Monthly: Max. 10,950 Oct. 1932 Min. dry January and February 1940
Yearly: Max. 1,850 1932 Min. 138 1950

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day| Jan. Feb. March | April May June July Avg. Sept. Oct. Nov. Dec.
1 6| 12,7 11.3 5.3 1%.5 85 35.7 18.% 235 113 11.3 5.3
g| 28.6 1.3 2k b 5.3 12,7 382 28.6 88.3 149 79.8 | 11.3 5.3
8| 28.6| 11.3| 26.5 5.3 11.3 | 3,390 26.5 97.8 113 66.01 9.9 5.3
e] 311 n1.3) 265 5.3 9.9 | 3,640 24k 66.0 8k.0 51.6 9.9 5.3
s 31.1 9.9 | 24k 5.3 8.5 925 2R 48,7 62.9 k5.91 8.5 5.3
6| 31.1 9.9 | 22.2 5.3 &7 | 3,810 26.5 38.1 59.7 38.1| 8.5 5.3
7| 28.6 9.9 | 22.2 5.3 6.7 | 1,710 26.5 31.1 593 33.2| 6.7 5.3
8| 28.6 | 11.3 | 20.5 6.7 5.3 koo 244 26.5 130 311 6.7 5.3
9 31.1{ 12,7 | 20.5 8.5 3.9 220 22,2 26.5 60.0 28.6( 6.7 5.3

10 311 | 113 20.5 9.9 3.9 143 26.5 2k .4 40.3 244 | 6.7 5.3
11| 311 9.9 | 18, 9.9 155 103 33.2 22.2 31.1 20,5 | 6.7 5.3
12| 28.6 8.5 18.4 9.9 69.2 79.8 33.2 22,2 2h.4 18.4 6.7 5.3

18| 26,5 85| 515 8.5 2h 1 66.0 33,2 26.5 20.5 16.2 | 6.7 5.3
14] 26,5 6.7 38.1 8.5 %.5 60.0 | 682 38.1 18.4 6.2 6.7 6.7

15 2b.b 6.7 20.5 6.7 1.5 51.6 | L84 26.5 16.2 16.2| 6.7 8.5

18] 22.2 6.7 ] 1.k 6.7 14,5 3.1 227 22,2 14.5 16.2] 6.7 | 11.3
17| 2.2 5.3 | 12,7 | 1%.5 9k.6 35.7 | 103 22,2 4.5 5] 85 | 1.3

18| 20.5 3.9 11.3| 62.9 92.9 31.1 66.0 22,2 4.5 W5 85 | 11.3

18] 205 3.9 | 11.3 | 317 60.0 28.6 62.9 24,k 12,7 2.7 8.5 | 11.3

20| e2.2 2.8 8.5 | 509 93.6 26.5 72.0 2h b 14,5 11.3| 8.5 9.9

21{ 20.5 2.8 6.71 T5.6 639 332 66.0 22,2 18.4 9.9] B85 9.9

22| 18.4 2.8 6.7 | 35.7 331 519 LN 20.5 18.% 8.5| 8.5 8.5

28| 16.6 1.8 6.71 26.5 812 360 18,7 20.5 18.4 6.7 6.7 8.5

24| 16.6 1.8 8.5 | 22.2 953 331 43.1 18.4 38.1 6.7 6.7 8.5

25| 145 1.8 8.5 20.5 324 205 38.1 18.4 143 6.7 6.7 8.5

26| 16.6 N¢ 6.7 18.4 150 197 33,2 16.2 137 6.7 6.1 8.5

27| 16.6 7 5.3 18.% 149 131 31.1 4.5 | 1,560 6.7| 6.7 6.7

28| 145 T 5.3 16.2 |3,570 88.3 28.6 1.5 6.7 6.7 6.7

29| 145 3.9 16.2 |5,k 62.9 26.5 202 30l 6.7| 6.7 6.7

80| 12,7 3.9 1.5 15,330 5.9 22,2 2k 169 8.5 6.7 6.7

n 12.7 3.9 1,290 20.5 n3 9.9 8.5

Sum 187.6 1,280.0 17,603.7 1,720.9 752.1 226,9

717.4 490.2 19,744 .6 2,474.6 4,954.5 231.0
Current Year 1950 Period 192L4-1950
Acre-Feet
Extreme Gage Extreme Second-Feet Average | Tqp Acre-Feet
Month Feet High Low Second- - — — Normal
High | Low |Day Day Feet |Acre-Feet | N M 1938-1950]

an. 1. 1.64 31.1 # 12.7 23,1 1,k20 13,976 1h4h,110 5] 2,463

ge‘b. 1.2 1.35 # 12,7 | # 7 6.7 372 9,810 98,520 5} 1,58%

Mar, 2,30 | 1.35 | 13 60.0 | 1 T 15.8 972 10,202 95,740 52.0 | 9,603

Apr. 6.36 1.48 | 20 | 2,040 #$ 5.3 2,7 2,540 14,103 ) 56.4 | 11,556

May 9.k5 | 1.41 | 30 | 6,390 11 2.8 | 6371 39,160 h2,u5h 1% 253,000 | 3,200 33,103

June | 8.23 | 1.77 | 6| b,480 20 [ 20.5 | 587 34,920 36,764 192,000 | 1,620 28,121

July 5.61 1.77 | 14 | 1,290 31 20.5 79.8 k,910 18,951 100,000 228 12,752

Aug. L.b3 1.67 | 31 576 #] 15 55.5 | 3,410 30,751 260,180 81.0 { 47,283

Sept. | 6.17 | 1.6k | 27 | 1,760 2.7 | 165 9,830 87,841 600,000 | 3,310 57,758

Oct. | 2.82 | 148 1 130 F 4 5.3 24,3 | 1,450 63,929 673,070 | 1,k90 24,812

Nov. 1.61 150 | # 11,3 d 6.7 7.7 458 21,829 218,590 2kg 3,400

Dec. 1.61 1.18 ¢ 11.3 # 5.3 7.3 450 15, k6l 198,160 6.0 2,441

Yearly| 9.45 | 1.35 6,390 7| 138 99,932 | 366,07k | 1,350,300 | 99,932 [23L,876

* Partly estimated # Varlous days of the month



38 WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE NEAR ZAPATA, TEXAS

DESCRIPIION: Water-stage recorder and cable with stand-up cable car and winch, located
about 3 miles below the town of Zapata, Texas, 7.5 miles northeast of Guerrero, Tamauli-
pas, 1.4 river miles below the confluence of the Rio Salado with the Rio Grande, and 947.5
river miles below the American Dam at El Paso, Texas. The zero of the gage is at mean sea
level, U.8.C. & G.3. datum.

RECORDS: Based on 59 meter measurements during the year, 54 by the United States Section
and 5 by the Mexican Section of this Commission and a continuous record of gage heights.
Computations by shifting channel methods. Records available: dJanuary 1932 through Decem-
ber 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME PLOWS: The greatest recorded flow was on September 4, 1832, when the gage height
was 262.07 feet and the flow was 261,000 second-feet. The lowest flow recorded was on
June 23, 1948, when the gage height was 219.12 feet, and the flow was 491 second-feet.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 2,760 | 2,520 | 2,230 | 1,600 |* 1,400 2,710 2,050 | 2,670 2,140 | 6,530 | 1,910 | 1,950
2| 3,060 | 2,470 | 2,290 1,500 |* 1,320 |* 6,400 1,760 3,190 4,700 ) 1,920 | 1,800
8| 3,350 | 2,520 | 2,360 | 1,520 |2 1,320 (% 13,600 1,600 | 4,130 4,600 | 4,530 | 1,900 | 1,760
4| 3,300 | 2,540 | 2,330 | 1,500 | * 1,870 (2 13,400 1,410 | 3,620 3,480 | 4,020 | 1,860 | 1,740
5| 3,190 | 2,700 | 2,360 | 1,490 |® 1,450 |* k4,950 1,310 |* 6,360 2,880 | 3,640 | 1,780 | 1,740
6| 2,9%0 | 2,600 | 2,250 | 1,4k0 | 1,250 (# 5,780 1,260 |* 8,630 2,440 | 6,930 | 1,760 | 1,720
7| 2,700 | 2,540 | 2,430 | 1,400 |* 1,110 1,830 1,230 |* 7,430 2,690 | 7,290 | 1,720 | 1,710
8| 2,660 | 2,600 | 2,290 | 1,340 |# 1,200 {* 4,200 1,170 | 4,990 2,100 | 7,190 | 1,720 | 1,680
9| 2,640 | 2,570 | 2,150 [* 1,310 | 1,180 |* 3,790 1,090 | 4,260 1,840 | 5,620 | 1,710 | 1,690
10| 2,700 | 2,520 | 2,100 |* 1,310 | 1,100 3,010 1,030 | 3,980 3,140 | 4,520 | 1,790 | 1,840
11| 2,660 | 2,350 | 2,140 | 1,270 [ 2,160 |* 2,520 1,000 | 3,550 2,670 | 4,200 | 1,730 | 1,850
12| 2,570 | 2,550 | 2,180 | 1,240 |® 1,380 |* 2,260 1,000 | 3,280 1,990 | 4,020 | 1,720 | 1,940
18 | 2,530 | 2,520 | 2,310 | 1,230 |* 1,460 2,680 1,020 | 2,990 1,700 | 3,640 | 1,760 | 1,910
14 | 2,490 | 2,350 | 2,100 | 1,150 |2 3,360 |* 3,950 1,540 | 2,790 1,630 | 3,320 | 1,790 | 1,880
15 | 2,460 | 2,420 | 2,050 | 1,350 |* 2,350 |* 2,980 2,530 | 2,740 1,510 | 3,090 | 1,720 | 1,840
16 | 2,490 | 2,520 | 2,020 | 1,hh0 | 3,360 (* 2,700 | 19,500 | 2,6k0 1,470 | 2,800 1,120 1,800
17| 2,480 | 2,450 | 2,010 | 1,bs0 | 2,970 2,110 | 10,200 | 2,730 1,540 | 2,600 | 2,400 | 1,760
18| 2,520 | 2,270 | 1,980 | 1,480 |* 2,290 2,170 9,500 | 2,400 1,530 | 2,540 | 3,280 | 1,820
19| 2,670 | 2,160 | 1,940 2,710 | ¢ 4,150 2,070 7,300 | 2,210 1,530 2,k70 | 1,930 | 1,990
20| 2,740 | 2,190 | 1,950 | 4,160 | = 8,390 2,140 5,570 | 2,190 1,860 | 2,370 ] 1,960 | 1,820
21| 2,840 | 2,190 | 2,010 | 2,080 | 4,770 5,440 4,720 | 2,140 2,530 | 2,260 | 1,930 | 1,740
22 2,880 | 2,270 | 2,010 | 1,920 |® 4,510 5,490 6,630 | 1,900 2,000 | 2,310 | 2,060 | 1,660
23| 2,880 | 2,340 | 2,010 | 2,090 |2 k,050 5,500 6,860 | 1,880 1,890 | 2,330 | 2,040 | 1,630
24| 2,890 | 2,390 | 2,010 [ 1,950 |* 3,070 3,690 6,020 | 2,040 2,170 | 2,120 | 2,000 | 1,650
25| 2,900 | 2,220 | 2,040 | 1,840 | 2,290 2,850 5,180 | 1,800 3,850 | 2,020 | 1,770 | 1,620
26| 2,890 | 2,200 | 2,040 | 1,750 | 1,820 2,320 4,680 | 1,690 11,100 | 2,000 | 1,680 | 1,650
27| 2,650 | 2,140 | 2,050 1,660 1,780 2,130 4,230 1,710 |* 20,900 2,14 | 1,720 | 1,660
28 | 2,550 | 2,150 | 1, 1,550 | 30,700 2,400 3,8% | 1,590 19,800 | 2,280 | 1,730 | 1,700
29 | 2,600 1,860 | 1,480 | *19,000 3,400 3,330 | 1,700 16,500 | 2,380 | 1,730 | 1,680
80 | 2,520 1,790 | 1,440 | 11,600 2,540 2,910 | 3,230 9,850 | 2,100 | 1,890 | 1,610
81| 2,500 1,710 4,760 2,580 2,910 2,040 1,590
Sum 67,280 49,640 *12k4,310 99,370 110,280 54,430
85,000 64,980 *133,420 124,040 137,430 56,620
Current Year Period 1932-1950
Acre-Feet
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- — Normal
High | Low |Day Day Feet |Acre-Feet| Normal Maximum Minimum [1938-1950]

2,740 169,000 | 188,51k | * 48k, 450 106,000 | 169,731
2,400 133,000 | 170,799 399,000 106,000 | 16k,461

Jan. | 221,111220.76] 3 3,370 | 16 ggg

td
600 | 2,100 | 129,000| 165,899| 292,000 | 106,000 | 159,385
140
070
Tho

2

Feb. 220,39 220.53 5 2,750 g{ i

Mar. | 220.80|[220.24 | 12 2,530

apr. | 222.75(219.92| 20 9,160 {14 | 1 1,650 98,500 | 172,920 | 662,000 65,200 | 176,561

oy [F g X 1 ey, 300 #265,000 | 303,455 682,000 81,800 | 310,977
1

231.10 28 0,900 [ 11 } 2
s 2 20, l#h,140 | #27,000 | 360,182 | 1,517,000 59,000 | 321,000

une  |225.20220.26| 3 | ©19,400 | 20
guly 22%.66 219.67 | 16 261000 12 983 | 4,000 246,000 | 343,737 | 1,238,000 92,300 | 378,177
Aug. |"222.85220.17| 6 | 29,590 |29 | 1,510 | 3,210 | 197,000 320,440 | * 721,000 | 108,000 | 371,077
Sept. | 225.75(220.07| 27 | 21,700 |15 | 1,kk0 | k580 | 273,000 736,925 | 2,895,330 76,400 | 5k2,262
Oct. 222,78 |220.43 | 6 9,320 | 25 1,980 | 3,560 219,000 | 570,881 | 2,396,440 135,000 | 488,538
Nov. | 221,90[220.25| 18 5,780 | 6 | 1,670 |1,890 | 112,000 | 230,923 748,020 | 112,000 | 206,308
Dec. 220.52 [220.24 | 19 2,100 | 30 1,530 | 1,760 108,000 | 194,798 591,380 108,000 | 168,462

Yearly| 231.10 50,900 983 | 3,030 12,196,500 |3,759,473 [ 8,038,070 (2,196,500 3,456,939

® Retimated * Partly estimated



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 39

RIO ALAMO AT CD. MIER, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and reinforced concrete
weir for measurement of flows up to 177 second-feet, located about 3.1 miles above the
confluence of the Rfo Alamo with the Rio Grande and .6 mile west of Ciudad Mier, Tamauli-
pas, at a point called "El Paso del Cdntaro." This stream enters the Rio Grande 984.6
river miles below the American Dam at El Paso, Texas. The zero of the gage 1s 187.04 feet
above mean sea level, U.8.C. & G.S. datum.

RECORDS: Based on 5 neter measurements at high flows during the year, the weir discharge
table at low flows, and a continuous record of gage heights. High-flow computations by
shifting channel methods. Records available July 1, 1923 through December 1950.

REMARKS:  Small reservoirs and irrigation diversions modify the flow of this spring-fed
stream at this station,

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 144,800 second-feet, on September 11,
1948, with a gage height of 33.56 feet. Min. dry at times during all years of record ex-
cept 1934 and 1935.

Average Flow in Second-Feet

Daily: Max. 87,230 Sept. 11, 1948 Min. frequently dry
Monthly: Max. 5,170 Sept. 1948 Min. frequently dry
Yearly: Max. 505 1944 Min. 16.4 1929

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 159 0 1.1 0 o 121 1.1 0 4.2 15.9 2,5 b2
2] 15.9 4} 1.1 [} 1} 59.0 21,5 0 2.5 10.6 2.5 b2
8| 15.9 0 1.1 0 [ 21,5 13.1 5} 2.5 8.1 2.5 2.5
4| 15.9 0 1.0 0 0 b2 6.0 [} 1.1 8.1 2.5 2.5
5| 13.0 [ 1.0 0 0 526 2.5 0 1.1 8.1 2.5 2,5
6| 10.6 (] 1.0 o] 0 530 2.5 [) [ 6.0 2.5 2.5
7 8.1 [} 1.0 [ 0 80.5 1.1 ¢} [} 6.0 2.5 2.5
8 8.1 0 0 0 0 33.9 1.1 1} 0 13.1 2.5 2.5
9 8.1 s 0 0 [} 18.7 1.1 0 0 18.7 2.5 2.5

10 8.1 0 0 0 0 10.6 0 [} 0 6.0 2.5 2.5
11 8.1 0 0 0 720 6.0 [ 0 0 6.0 2,5 2,5
12 6.0 0 1} 0 40.6 6.0 0 0 0 6.0 2.5 2.5
18 8.1 0 0 0 6.0 2.5 1} 1} 0 6.0 2,5 2.5
14 8.1 0 0 [ 2.5 2,5 1,910 360 4} k.2 2.5 2.k

15 8.1 0 0 0 1.1 2.5 593 99.6 0 b2 2.5 2.4
16 8.1 0 0 0 1.1 1.1 71.3 2k,7 0 15.9 2.5 2.k
17 8.1 0 0 0 0 3} 27.9 10.6 0 15.9 2.5 [}
18 8.1 o 0 0 0 0 13.1 8,1 0 8.1 2.5 2.5

19 8.1 80.6{ o 158 4 3} 8.1 6.0 0 8.1 2.5 2.5

20 8.1 ak7]| o 89.7 0 3h2 6.0 2.5 0 6.0 2.5 2.5
21 6.0 8.1 o 6.0 0 L5 4,2 2.5 0 L2 1.0 2.5

22 6.0 Lol o 2,5 | 328 43.8 2.5 1.1 0 b2 1.0 2,5

28 6.0 25] o 1.1 | 346 80.5 2.5 0 0 2,5 1.0 2.5

24 4.2 251 o 1.0 27.9 37.1 1.1 0 1,760 b2 1.0 2,5

25 2.5 251 0 0 10.6 18.7 1.1 0 4,840 2.5 1.0 2,5

26 2. 11} 0 o 8.1 10.6 0 4} 519 b2 0 2.5

27 2.§ 1.1 o 0 6.0 6.0 0 0 766 k2 0 2.5

28 1.1 11f o o 2.5 b 0 0 99.6 2.5 [ 4.2

29 1.1 0 0 2.5 2.5 0 0 37.1 2.5 2.5 4,2

80 1,1 [} 0 1.1 2.5 o 6.0 21.5 2.5 L2 4.2

81 1.1 0 0 1} 8.1 2.5 (%

128.4 258.3 2,h18.9 529.2 217.0 84,9

B o6 7.3 Lsoko 2,690.8 8,054.6 61.7

Peri 192k-1950
Current Year 1950 eriod 19! 95 acre-Feet
Extreme Gage Extreme Second-Feet g;lerat Total Acre—Feet . :
Month Feet High _ Low con, A ormal
High | Low |Day '8 Day Feet |Acre-Feet| Normal | Maximum | Minimum 19381950

Jan. 1.57 1311 # 15.9 | 31 0 75.0 461 4, 647 34,920 0 1,751

Feb. 3.18 19 317 # 0 L6 255 3,286 25,550 67.2 899

Mar. 1.35 # 1.1 # o .2 4.5 3,319 19,830 14,5 2,542

Apr. 4.95 19 | 1,500 # 0 8.6 512 6,693 33,990 86.0 5,720

May 10.17 1 | 6,570 # 0 48.5 | 2,980 15,633 | * 137,000 209 10,953

June 6.30 20 { 2,580 # 0 80.6 | 4,800 13,961 83,240 0 10,869

July | 7.55 1 | 3,960 # 0 86.8 | 5,340 7,960 37,590 229 k, 665

Aug. 4,53 1| 1,140 # 0 17.1 | 1,050 16,177 194,200 0 o7, 40k

Sept. (13,71 25 {11,760 # 0 268 [15,980 38,931 | 307,900 |* 135 46,290

Oct. 2,36 | 1.38 | 16 109 # 2.5 7.0 430 14,535 51,620 o 14,501

Nov. 1.1 131 $ Lol # o 2.1 122 3,859 21,940 0 1,722

Dec. 1.4 | 131 | # Lo | 1y 0 2.7 168 3,871 15,000 124 1,817

Yearly|13.71 11,760 0 Bh.b (32,1125 | 132,872 | 366,826 [11,508.7 |129,133

* Partly estimated # Varioua days of the month



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT ROMA, TEXAS

DESCRIPTION: Water-stage recorder at international bridge between Roma,” Texas, and
Cd. Miguel Alemén (formerly San Pedro), Tamaulipas, 14.9 river miles above the confluence
of the Rfo San Juan from Mexico, and 992.0 river miles below the American Dam at El Paso,
Texas. The zero of the gage is 145.93 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 182 meter measurements during the year from bridge, 170 by the Mexican
Section and 12 by the United States Section of this Commission, and a continuous record of
gage heights. Computations by shifting channel methods. Records available: May 1900 and
September 1900 through December 1913; October 1914; September and October 1917; Septem-
ber and October 1919; August and September 1920; June 1922 and November 1922 through
December 1950. Gage-height records are available for January, February, and March 1914.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
Backwater from the Rfo San Juan sometimes reaches this station.

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932, when the gage height
was 35.4 feet and the flow 203,000 second-feet. The lowest flow recorded was on June 23,
1948 when the flow was 526 second-feet at a stage of -1.21 feet.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary

Day| Jan. Feb. | March | April May | June July Aug. Sept. Oct. Nov. Dec.

1| 2,780 | 2,5%0 | 2,090 1,620 1,510 | 3,740 2,380 2,680 2,510 7,700 | 1,790 | 1,980
2| 2,910 | 2,510 | 2,110 | 1,530 | 1,kko | 3,780 1,980 2,790 2,560 6,360 | 1,700 | 1,880
8] 3,220 | 2,500 | 2,330 | 1,430 | 1,340 | 15,820 1,750 3,990 4,840 5,080 | 1,720 | 1,680
4| 3,390 | 2,530 | 2,270 | 1,440 | 1,250 | 13,810 1,580 3,780 &,100 k,b50 | 1,700 | 1,660
5| 3,270 | 2,590 | 2,320 | 1,450 | 1,690 | 7,590 1,390 3,960 3,130 4,060 | 1,660 | 1,630
6| 3,160 | 2,730 | 2,280 | 1,470 | 1,410 | 5,120 1,230 8,050 2,660 4,130 | 1,610 | 1,600
72,910 | 2,610 | 2,260 | 1,20 | 1,260 | 6,250 1,2h0 8,260 2,390 8,090 | 1,670 | 1,610
8| 2,78 | 2,620 | 2,430 1,370 1,1k0 3,920 1,220 5,830 2,470 7,060 { 1,620 | 1,630
9| 2,800 | 2,670 | 2,220 1,320 1,100 4,340 1,150 &, 660 2,000 6,430 | 1,620 | 1,590
10 | 2,760 | 2,630 | 2,070 | 1,310 | 1,080 | 3,ko00 1,020 %,170 1,890 4,700 | 1,590 | 1,600
11| 2,780 | 2,580 | 2,100 | 1,300 | 2,2b0 | 2,720 961 3,850 3,020 4,100 | 1,640 | 1,720
12 | 2,670 | 2,480 | 2,130 | 1,270 | 2,760 | 2,270 901 3,390 2,290 3,950 | 1,600 | 1,690
18 | 2,630 | 2,670 | 2,380 1,240 1,40 | 2,180 858 3,050 1,840 3,740 | 1,580 | 1,770

14 | 2,490 | 2,540 | 2,300 1,190 2,260 3,640 2,040 2,860 1,660 3,350 { 1,660 | 1,740
15 21“50 2:500 2:100 1:230 2;710 3:530 2;860 2,790 1,550 3,100 | 1,630 | 1,660

16 | 2,360 | 2,540 | 2,050 | 1,340 | 2,670 | 2,720 | 13,420 2,690 1,480 2,870 | 1,620 | 1,650
17 | 2,510 | 2,580 | 1,960 | 1,b50 | 3,30 | 2,570 9,680 2,630 1,470 2,650 | 1,680 | 1,610
18 2,500 | 2,480 { 1,920 | 1,420 | 2,680 | 2,230 | 10,060 2,530 1,490 2,490 | 3,100 | 1,630
19 2,550 | 2,470 | 2,060 | 1,950 | 2,170 | 2,000 8,190 2,310 1,450 2,460 | 2,300 | 1,700
20| 2,700 | 2,270 | 1,970 | 9,460 | 4,060 | 2,050 6,320 2,160 1,440 2,470 | 1,850 | 1,770

21| 2,7% | 2,260 | 1,890 | 3,050 { 8,300 | 4,700 5,010 2,290 1,950 2,270 | 1,860 | 1,630
22| 2,840 | 2,300 | 1,970 | 2,100 | 5,010 | k,030 5,540 2,160 2,320 2,240 | 1,880 | 1,570
28| 2,830 | 2,300 | 1,970 | 1,850 | L,700 | 6,600 6,430 1,910 1,920 2,240 | 1,950 | 1,580
24| 2,810 | 2,360 | 1,970 | 2,120 | 3,990 | 3,850 6,640 2,050 3,320 2,130 | 1,910 | 1,590
25 | 2,780 | 2,350 | 2,000 1,840 3,000 3,640 5,440 2,040 9,750 2,000 | 1,810} 1,610

2,860 | 2,170 | 2,070 | 1,620 | 2,190 | 2,6L0 5,230 1,880 5,090 1,980 | 1,650 | 1,600
:: 2,820 2;120 2:050 1,400 | 1,820 | 2,300 1,380 1,660 | 20,020 1,950 | 1,600 | 1,580
28| 2,620 | 2,080 | 2,070 1,440 | 29,560 2,050 4,100 1,640 20,090 2,020 | 1,680 | 1,620

2,570 1,910 1,410 | 22,180 2,810 3,570 1,630 18,260 2,160 | 1,650 | 1,660
:: E:ZZO 1:790 1;370 151310 2:950 3:120 1:860 11i900 2i1ho 1,680 | 1,590
81| 2,520 1,710 7,450 2,810 3,130 1,960 1,560
S 69,020 54,500 129,250 98,680 112,290 51,390
" 85,490 ’ 64,750 ! 141,060 ! 122,500 ! 140,860 53,010
Current Year 1950 Period 1924-1950
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | 1ota Acre-Feet
Month Feet High Low Second- — Normal
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [i938-1950!
. 1.12 W L 3,050 |16 2,360 | 2,760 | 169,600 | 203,218 467,400 | 103,600 | 169,046
g::. .69 .12 6 e:eko 28 2i030 21&60 136;900 178:271 hoaiooo 107,000 | 163,616
Mar, A6 | -.13 13 | 2,530 | 31 1,710 | 2,090 | 128,k00 | 173,628 325,500 99,000 | 162,792
Apr. 5.61 |-.59 20 | 13,350 1k 1,190 | 1,820 | 108,100 | 189,482 855,700 64,250 | 193,382

13.94 |-, 28 | 47,320 11 1,010 | 4,550 | 279,800 | 346,048 706,300 91,320 | 333,255
l:zie ?(Ze o} e 3 | 19,140 | 20 | 1,800 | k,310 | 256,k00 | 381,701 | 1,586,000 53,990 | 337,154
July 8.1k |-.92 16 | 22,780 13 858 | 3,950 | 243,000 | 334,771 | 1,217,000 94,100 | 385,500
Aug. L.ho 1-.30 7 9,180 27 1,590 | 3,180 | 195,700 | 345,959 |* 90k,000 109,500 | 394,007
Sept. | 8.20 |-.W6 | 27 | 22,780 | 20 1,380 | 4,700 | 279,400 | 716,035 | 3,048,000 69,500 | 599,485
Oct. .27 .10 1 9,220 31 1,930 | 3,620 | 222,700 | 560,032 | 3,372,000 137,700 | 515,630
Nov. 2.00 [-.20 18 4,630 10 1,550 | 1,770 | 105,100 | 240,243 736,000 105,100 | 208,915
Dec. W16 | -.20 1 2,060 10 1,560 | 1,660 | 101,900 | 20k,096 565,100 101,900 | 168,024

Yearly|13.94 [-.92 47,320 858 | 3,080 £,227,000 [3873,h8k | 8,098,000 |2,227,000 F.-GBO,
¥ Eotimated




WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION 41

RIO GRANDE NEAR RIO GRANDE CITY, TEXAS

DESCRIPTION: ¥ater-stage recorder and cable with stand-up cable car and winch, located
about 4 river miles below Rio Grande City, Texas, 3.7 miles northeast of Camargo, Tamauli-
pas,- 7.9 river miles below the confluence of the R{o San Juan with the Rio Grande and
1,015.3 river miles below the American Dam at El Paso, Texas. The zero of the gage is at
mean gea level, U.8.C. & G.S. datum.

RECORDS: Based on 148 meter measurements during the year, 136 by the United States Section
and 12 by the Mexican Section of this Commission and a continuous record of gage heights.
Computations by shifting channel methods. Records available: May, Jure, and October 1914;
September 1916; September and October 1917; October 1918; September and October 1919;
August and September 1920; June 1922; September 1923; January 1924 through December
1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932, when the peak stage was
157.4 feet and the flow was 198,800 second-feet. The lowest recorded flow was on May 15,
1948, when the extreme gage height was 121.48 feet, and the extreme flow 524 second-feet.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,700 | 2,590 | 2,130 1,690 1,450 5,660 2,500 2,620 2,830 7,780 | 2,020 | 1,870
2| 2,810 | 2,580 | 2,210 1,620 1,480 4,860 2,210 2,720 2,090 6,240 | 1,920 | 1,930
8| 3,020 | 2,570 | 2,280 | 1,580 | 1,380 | 10,800 1,910 3,330 4,830 5,290 | 1,870 | 1,810
4| 3,290 | 2,630 | 2,350 | 1,590 | 1,280 | 14,500 1,660 3,930 5,080 4,580 | 1,860 | 1,700
5| 3,280 | 2,610 | 2,380 | 1,90 | 1,490 | 9,620 1,480 3,560 3,740 4,140 | 1,800 | 1,690
6 2ko | 2,710 | 2,390 | 1,510 | 1,620 | 5,780 1,390 6,080 2,900 3,800 | 1,750 | 1,670
7 ;:oho 21670 2:310 1:500 1:3)0 5:930 1j320 8:500 2,430 7,260 |, 1,610 | 1,680
8| 2,850 | 2,600 | 2,380 | 1,k40 | 1,210 | k4,950 1,300 6,960 2,480 7,460 | 1,700 | 1,680
9! 2,75 | 2,600 | 2,280 | 1,410 | 1,150 | 4,180 1,190 4,990 2,040 6,800 | 1,720 | 1,690
10 | 2,780 | 2,600 | 2,100 1,380 1,110 k&,390 1,1k0 4,250 1,730 5,010 | 1,7h0 | 1,680
11 2,840 | 2,600 | 2,080 | 1,350 | 1,190 ; 2,940 1,060 3,940 2,660 I,210 [ 1,780 | 1,770
12| 2,800 | 2,500 | 2,120 | 1,300 | 3570 | 2,470 998 | 3,90 | 2,570 | 3,800 | 1,770 | 1,770
18| 2,690 | 2,560 | 2,120 | 1,280 | 2.050 | 2,120 951 3,190 2,020 3,720 | 1,720 | 1,870
14 2,610 | 2,570 | 2,300 | 1,290 | 1,840 | 2,210 981 2,890 1,680 3,410 | 1,800 | 1,890
15 | 2,580 | 2,470 | 2,180 | 1,280 | 3,100 | 3,480 2,790 2,940 1,580 3,100 | 1,870 | 1,870
16 | 2,550 | 2,480 | 2,090 | 1,340 | 2,460 | 2,730 6,900 2,680 1,480 2,880 | 1,780 | 1,840
bl 2iggo 2z510 21070 1:h9o }:280 2:h20 12:500 2:570 1,460 2,780 | 1,740 | 1,790
18| 2,570 | 2,480 | 2,060 1,460 3,050 2,310 9,090 2,610 1,500 2,650 | 2,160 | 1,720
19 | 2,590 | 2,440 | 2,030 1,460 2,460 2,080 8,310 2,560 1,k70 2,550 | 2,970 | 1,780
20 | 2,700 | 2,340 | 2,050 6,430 3,080 1,920 7,020 2,280 1,430 2,490 | 1,990 | 1,970

21| 2,760 | 2,270 | 1 4,310 5,910 3,100 5,520 2,190 1,640 2,380 | 1,9% | 1,860
22 2:gho 2:210 ezg?g 2,490 6,560 4,800 4,820 2,200 2,390 2,280 | 1,940 | 1,770
23| 2,890 | 2,250 | 2,030 2,130 5,040 5,230 6,290 2,060 2,070 2,270 | 1,980 | 1,730
24| 2,920 | 2,270 | 2,020 | 2,110 | k4,130 | 5,410 6,680 1,930 1,940 2,220 | 2,000 | 1,700
25| 2,9%0 | 2,340 | 2,010 | 2,000 | 3,40]| 3,520 5,650 2,020 | 10,900 2,100 | 1,9%0 | 1,700

26 | 2,920 | 2,240 | 2,020 1,740 2,590 2,870 5,030 1,890 6,200 1,990 | 1,820 | 1,680
27 2i9oo 2:200 2joeo 11620 2:110 2:350 4,480 1,770 | 13,900 1,940 | 1,740 | 1,680

28| 2,750 | 2,160 | 1,980 { 1,520 | 18,000 [ 2,130 4,140 1,680 | 19,700 2,050 [ 1,750 | 1,720
29 2:20 ’ 1:910 1:500 25;200 2:210 3:800 1,660 | 18,400 2,190 | 1,780 | 1,760
80| 2,650 1,840 1,500 | 14,k00 | 3,060 3,180 1,600 12,800 2,290 | 1,810 | 1,760

31| 2,610 1,750 9,330 2,830 2,800 2,150 1,730

S 69,050 54,810 130, 030 97,690 113,900 54,760

o 87,070 ’ 65,490 ’ 136,300 § 119,120 137,940 56,270
Current Year 1950 Period 152k-1950

Acre-Feet|

Extreme Gage Extreme Second-Feet Average |  Total Acre-Feet |

Feet i Second- Norma
Month High eel Low |Day High Day Lov Feet |Acre-Feet| Normal | Maximum | Minimum [1938-1950
. . 125.21] L 40 16 2,530 | 2,810 173,000] 238,632 521,000 105,000| 197,077
g:: . ﬁg . ig 1215+ .70l 6 2i %ko 28 2; 100 21 470 1371 000 201: 148 1+10; 000 112,000| 178,693
Mer. |125.06 |12k.20| 6 2,420 31 1,710 | 2,110 130,000] 194,028 401,000 108,000 | 180,769
Apr. 129.68 | 123,52 20 9,890 15 1,250 | 1,830 109,000 206,445|* 850,000 61,500| 209,562
Mey 137.16 |123.37| 28 | 38,000 | 10 | 1,090 | k400 } 270,000! 399,074 833,000 98,900| 376,608
June |132.41 [124.85) 3| 16,100 21 1,870 | 4,330 258,000 u83,048| 1,737,000 T4%,500| 417,293
July |132.10 |123.32| 17 | 16,700 | 14 923 | 3,840 | 236,000 409,389| 1,240,000 105,000 | 426,461
Aug. 130.16 [ 124.15! 7 8,700 30 1,560 | 3,150 194,000 411,702} 1,280,000 121,000| 483,539
Sept. |13%.20 |123.89| 28 | 20,000 17 1,k00 | k4,600 274,000 941,395 3,723,800 79,400 773,184
Oct 130.17 [12k.79] 1| 9,480 | 27 1,950 | 3,670 | 226,000| 717,933 2,852,270 142,000] 634,231
Nov. [126.73 |124.35| 19 | 3,630 7 1,580 | 1,880 | 11e,000| 261,130 829,260 112,000| 239,308
Doc. |1oh.72 |124.25) 20 | 1,990 |+ 6| 1,660 | 1,770 | 109,000| 2l2,039) 625,260 | 109,000 193,692
l‘learly\137.16 l1e3.32 38,000 923 | 3,080 |2,228,000(4,735,963| 9,554,530 | 2,228,000 [W310, k17|

* Partly estimated ¥ And other days



42 WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION
CONTRIBUTIONS FROM RIO SAN JUAN

DESCRIPTION: The discharges reported below entered the Rio Grande between the gaging sta-
tions at Roma and Hidalgo via various irrigation canals and the Rio San Juan channel. The
confluence of the Rfo San Juan and the Rio Grande is 1,007.4 river miles below the Ameri-
can Dam at E1 Paso, Texas.

RECORDS: Based on meter measurements and weir discharges. Records furnished by the Depart-
ment of Agriculture and Livestock of Mexico. Records available: March 10, 1943 through
December 1950.

REMARKS: The second tabulation below includes 19,689 acre-feet of water used to supplement
irrigation of United States lands in the Lower Rio Grande Valley. This water was released
on April 4-21 and May 6-12 from Marte GSmez Reservoir on the Rfo San Juan 12.4 river miles
above its confluence with the Rio Grande. The zero of the reservoir gage is 7.64 feet
above mean sea level, U.S.C. & G.S. datum. No water passed over the reservoir spillway
in 1950. Under this reservoir in the Lower San Juan Irrigation District in Mexico 163,100
acres of land were irrigated in 1950, on a small part of which two crops per year were
grown, but the water for this irrigation is not included in these tables, nor is the water
which reached the Rio Grande from drains.

Above Rio Grande City Station

These amounts of water consist of small seepage through the bank near the reservoir dam
and waste from canals of the first unit of the Irrigation District.

Current Year 1950 Period 1946-1950 ##

Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet © High Low Second- -

High Low | Day Day Feet | Acre-Feet | Averag M
Jan. 242,26 | 240,58 5.3 328 7,117 33,680 328
Feb. 240.48 | 236.42 6.7 381 4,638 20,920 381
Mar . 236.29 | 234.87 4.6 276 1,763 7,390 276
Apr. 234,87 | 230.71 5.7 34y 2,026 6,320 3hh
May 230.54 | 224,74 6.7 410 22,979 112,700 k10
June 225,46 | 218.83 6.7 4oo 630 859 1400
July | 218.50 | 216.63 3.5 226 5k7 722 226
Aug 217.52 | 216.34 3.5 226 17,740 86,850 206
Sept. | 221.10 | 215.12 3.5 219 15,620 203,800 219
oct. 22l 74 | 220.87 3.5 206 38,859 192,600 226
Nov. 224,18 | 223.26 3.5 219 14,639 71,940 219
Dec. 203.23 | 222.70 3.5 226 1,428 5,910 226
Yearly| 242.26 | 215.12 5.8 3,481 157,986 478,965 3,481

Below Rio Grande City Station

These amounts of water consist of flow through canals and include releases from Marte
Gdmez Reservoir for use in the United States.

Current Year 1950 Period  1946-1950

Extreme Gage Extreme Second-Feet Average!  Total Acre-Feet
Month Feet High Low Second~ - —

High Low Day \ Day Feet | Acre-Feet Average Maximum Minimum
Jan. 26.8 1,640 5,218 15,960 1,k10
Feb. 38.5 2,130 1,31k 2,130 0
Mar. 25.1 1,540 1,706 2,560 888
Apr. 26k 15,690 15,702 37,140 7,100
May 118 7,280 8,202 18,500 o]
June 13.4 807 5,585 11,870 0
July 17.0 1,050 5,352 18,050 0
Avg 10.2 62k 6,194 15,470 624
Sept - 10.2 616 1,827 7,620 0
Oct. 12.0 T35 1,363 1,090 0
Nov. [ [} 1,340 3,360 0
Dec. o 0 565 1,950 . [}
carly [ [ wa | seue | ok36s | 85,680 [ 32112

0, 1943, but the period
@ Water-surface elevations in Marte Gdmez Reservolr. ## Record began March 10, s
considered is 1946-1950 to meke it comparable to the period of contributions from the San Juan below

Rio Grande City.




WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION L

RIO GRANDE AT HIDALGO, TEXAS

DESCRIPTION: Water-stage recorder on the downstream side of the United States end of the
international highway bridge between Hidalgo, Texas, and Reynosa, Tamaulipas, 1,084.8
river miles below the American Dam at El Paso, Texas, and 156.6 river miles from the Gulf
of Mexico. Zero of the gage is mean sea level, U.8.C. & G.S. datum.

RECORDS : The peak discharges shown below are based on rating curve supported by 3 meter
measurements during the year. Records available: July 1928 to December 1931; September
and October 1932; peak flows in September 1933 and in 1934, also January to July and
September 1935; peak flows May and October, and full record July and September 19386;
full record April 26 to December 31, 1938, and January to November 1939. Mean daily
gage-height record and discharges during peaks, 1940 to November 16, 1948. Mean daily
gage-heights and peak discharges during periods of high flow since November 16, 1948.

REMARKS: When the river at this station reaches a stage of about 100.5 feet, or a flow of
about 60,000 second-feet, water begins to flow into two floodway inlets on the United
States side, viz.: Hackney Lake inlet about 4 miles upstream and Mission inlet about 15
miles above this station, but the river may begin to overflow at Granjefio and Jard{n de
Flores at stages about 3.5 feet lower.

EXTREME FLOWS: 1In September 1932 the peak stage was 104.88 feet, with a flow of 83,870 sec-
ond-feet.

Mean Daily Gage Height in Feet — 1950

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.

88.00
* 85.62

©-I® | 0
&

18 86.55

* %

»
38833
SIFES

80 91.28
81 88.61

Current Year 1950 Period

Extreme Gage Extreme Second-Feet Average | Total
eet High Low Second-

|
Day

Acre-Feet

Month

High Low | Day Feet | Acre-Feet Normal Maximum Minimum

Jan.
Feb.
Mar.
Apr.
May 92.42 29 | 25,000
June 89.38 5| 16,800
July 87.60 17 11,800
Aug
sept. | 90,72 29 | 19,100
Oct.
Nov.
Dec.

Yearly
+ Partly estimated
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RIO GRANDE FLOODWAY DISCHARGES IN THE LOWER RIO GRANDE VALLEY

On The United States Side

During floods water is diverted from the Rio Grande to the United States floodway
systen at Mission Inlet and Hackney Lake Inlet, approximately 15 and 4 miles, respectively,
above the Hidalgo gaging station. Water diverted at Mission Inlet flows through the North
Floodway branch, and that entering the Hackney lLake Inlet flows through the South Floodway
branch. They Jjoin about 5 miles northeast of Hidalgo to flow eastward in the Main Floodway
to a point approximately 3 miles southwest of Mercedes. Here the floodwaters may divide,
part going northeastward through the Arroyo Colorado Floodway to the Gulf of Mexico, the re-
mainder going to the Gulf via the North Floodway, traveling first northward and then east-
ward. Mission Inlet flows are measured at the North Floodway South of McAllen Station, and
Hackney Lake Inlet flows are measured at the South Floodway South of McAllen Station, and
North Floodway flows are measured near Sebastian. Arroyo Colorado Floodway flows are meas-
ured near La Feria.

In 1950 there was no flow from the Rio Grande through these floodways. For 1950 dis~
charges of North Floodway near Sebastian, Texas, see the following page.

On The Mexican Side

There are several regular floodways on the Mexican side which divert excess Rio Grande
floodwater to the Gulf of Mexico. During 1950 no flow was diverted from the Rio Grande in

any of the floodways except Retamal Canal. Records of flows through Retamal Canal are shown
on page 60.
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NORTH FLOODWAY NEAR SEBASTIAN, TEXAS

DESCRIPIION: Water-stage recorder located on the downstream side of the bridge on U. S.
Highway 77 about 2.5 miles south of Sebastian, Texas. High-flow measurements are made
from the highway bridge, and low-flow measurements are made from a low timber bridge just
upstream from the highway bridge. The zero of the gage is at mean sea level, U.S.C. & G.S.
datum.

RECORDS: Based on 54 current meter measurements during the year and a continuous record of
gage heights. Computations by shifting channel methods. Records available: October 1940
through December 1950.

REMARKS: The channel of this floodway in the vicinity of Sebastian serves as a drainage
channel as well as a floodway.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 10,500 second-feet on September 4, 1944
with a gage height of 42.95 feet. Min. Sometimes dry.
Average Flow in Second-Feet

Daily: Max. 10, 000 Sept. 4, 1944 Min. sometimes dry
Monthly: Max. 2,110 Sept. 1944 Min. 2.2 Oct. 1940
Yearly: Max. 218 1944 Min. 39.2 1945
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 18.2 | 8.4 | 80.6 | 70.2 78.% | A3k 63.2 78.2 65.4 75.3 W8.7 | 67.4
2| 75.8 | 68.3 | 98.3 | 79.6 6k | 350 81.9 79.0 59.2 77.3 k6.6 | 76.0
8| 68.4 70.3 | 128 1.2 k9.9 323 82.4 85.0 61.9 8.9 434 89.4
4| 6h.2 | 85.3 | 138 69.5 39.7 | 282 83.2 83.0 56.4 | 135 45.6 | 88.4
5| 69.5 | 103 [*107 |* 67.3 38.2 | 202 79.6 72,1t 53.5 133 3.5 | 80.6
6! 66.7 | 85.h [¥111  [* 66.1 31.8 | 173 69.3 63.0 58.7 90.8 L2,y | 88,2
7| 63.9 3.2 98.4 |* 62.3 [* 26.0 161 62.0 63.9 61.7 77.6 bi 8 9l 7
8| 62.2 | 76.6 | 86.6 [*62.1 |* 25,0 | 14k 61.7 69.4 69.1 72.4% 51.1 | 82.8
9| 4.9 | 85.2 | 847 (*6h.5 T 11,3 | 132 52.7 66.0 71.0 65.1 53.0 | 62.2
10| 4.9 | 8.5 | 106 [*58.h [r 1.4 | 136 Ly .5 58.7 65.1 57.1 52.7 | 60.1
11} 8.1 | 91,7 | 106 50.4 0 132 38.7 61.0 58.0 68.5 60.1 | 62.%
12] s51.3 | 11k 88.0 | kb0 o 121 37.3 62.0 547 66.1 6k.2 | 69.6
13| 68.5 | 116 72.4 | ke |r 2,7 | 116 30.0 6h.2 k9.1 69.7 5.0 | 61.0
14| 69.2 | 118 64.8 | 41.8 (¢ k7.0 | 112 26.4 62.5 b1.4 69.5 .2 | 63.1
16| 711 | 93.9 | 7hA | 458 |* 719.2 | 103 2k.0 50.0 35.9 647 58.4 | 64.8
16| 68.6 | 87.5 | 72.8 | 81.1 68.4 91.h 28.3 53.4 33.2 54.0 6.2 | 63.5
17 66.6 99.6 73.5 86.7 55.8 90.6 30.3 56.3 7.8 61.4 67.7 61.7
18| 67.2 | 103 7.5 | 3.1 55.2 97.0 27.4 53.6 53.3 61.6 83.1 | 57.6
19| 83.0 98.0 7.7 63.2 183 96.2 38.2 8.9 38.6 70.2 85.8 53.6
20| 78.3 | 96.3 | 71.1 | 65.6 31k 78.8 43,4 73.0 34, 68.8 77.0 | 50.8
21| 71.7 85.6 1.5 68.1 kg9 7.7 43,0 72.7 3h.0 1.2 79.4 k9.0
22| 86.3 | 85.9 | 78.4 | T2.6 |*597 76.8 53.6 68.9 3h.0 69.7 82.5 | 51.6
23| 90.1 | 86.6 | 75.8 {* 76.9 510 61.0 72.8 71.h 29.4 64.3 90.6 | 55.2
24| 80.6 | B6.6 | 69.4 {* 75.3 380 59.5 h.2 65.3 34.3 68.3 86.2 | 66.2
26| 76.1 85.8 69.9 80.7 237 59.0 70.% 57.8 33.9 64 .4 91.4 61.7
26| 75.2 | 89.7 | 90.0 | 6B.2 140 64.3 79.3 58.0 53.7 68.9 9.2 | 52.0
27 1%156 86.8 | 95.4 | 69.0 113 73.3 77.9 64.9 69.5 67.3 67.6 | 39.9
28 | #239 75.9 | 75.2 | T70.k 121 1.k 7.6 1.3 69.7 61.7 63.8 | 37.6
29| 193 66.8 | 79.h 372 63.4 81.9 67.8 66.5 63.5 69.2 | 34.3
80 [ 12k 65.6 | 81.7 52% 56.6 86.3 62.2 73.5 48.0 71.6 | 33.0
81| 01,7 6h.2 523 82.0 61.6 39.4 31.8
.1 *2,007.6 4,038.0 2,025.4 2,210.7 1,910.2
s“"E,596.3 2,516 2,636.9 o1 5,186k 3 1,809.5 1,567.3 1,917.0
Current Year 1950 Period 0Oct. 1940-1950
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second-
High Low Day Day Feet | Acre-Feet |* Normal * Maximum | *Minimum
Jan. 30.95 28.37 | 28 249 11 .0 83.8 5,150 3,697 7,450 1,400
Feb. 29.67 28.53 | 1k 128 2 58.8 89.9 4,990 3,530 6,010 1,610
Mar. 29.92 28.54 3 k7 14 61.2 85.1 5,250 3,977 6,900 1,880
Apr. 29.21 | 28.06 | 16 99.7 15 | 41.6 |*66.9 | *3,980 4,918 22,000 1,380
May 33.28 21 623 %10 [¢] 167 10,300 7,070 2k, 200 2,290
June 32,56 | 28.01| 1| U 23 | 8.8 | 135 8,010 4,320 9,090 602
July 28.66 | 27.38 | & 89.0 15| 210 58.4 3,590 3,616 11,000 865
Avg 28,58 | 27.86| 3 88.5 19 | 43.k 65.3 k,020 2,647 7,400 605
Sept . 28.50 | 27.57 | 30 79.3 25 | 25.7 52.2 3,110 21,335 125,700 1,400
oct. 29.41 27.72 | % & 143 31 38,4 1.3 4,380 4,035 10,200 136
Nov. 28.84 | 27.71| 26 | 101 3| 36.4 63.9 3,800 3,002 6,200 861
Dec . 28.67 2774 T 98.2 31 29.7 61.6 3,790 3,635 6,100 1,830
early| 33.28 623 o 83.4 | 60,350 65,782 158,550 28,412

¥ Egptimated * Partly estimated ¥ And other days
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RIO GRANDE AT MATAMOROS, TAMAULIPAS

DESCRIPTION: Water-stage recorder with sit-down cable car and winch. The recorder is at-
tached to the left pier on the downstream side of the railroad bridge between Matamoros,
Tamaulipas and Brownsville, Texas, 57.6 miles upstreanm from the Gulf of Mexico and 1,183.8
river miles below the American Dam at El Paso, Texas. The cable is located .3 miles up-
strean from the bridge. This gage was moved May 1, 1950 and its zero was lowered 3.27
feet. According to the adjusted elevation of U.S.C. & G.S. B.M. Y48, the zero of the gage
prior to May 1 was 15.38 feet instead of 15.26 feet above mean sea level, as published in
previous water bulletins, and the new zero of the gage is 12.11 feet above mean sea level.

RECORDS: Based on 204 meter measurements by the Mexican Section and 12 by the United States
Section, and a continuous record of gage heights. The river bottom shifts greatly at this
station. Computations by shifting channel methods. Records available: 1901 to 1913;
1923 through December 1950.

REMARKS: Reservoirs, irrigation and flood flow diversions, and drainage returns greatly mod-
ify the flow at this station.

EXTREME FLOWS: The greatest recorded flow was on June 22, 1903 when a mean daily discharge
of 36,320 second-feet occurred with a gage height of 13.2 feet. The greatest flow since
1923 was on April 30, 1949 when 32,950 second-feet passed this station with a gage height
of 24.89 feet on the present gage. In 1930 the river at this station was dry for a few
days in March and April.

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
111,500 | k20 101 31.8 3.5| 9,500 12.0{ 1,0k0 3.9 113,460 | 132 148
2 1,810 268 119 21,2 31.1| 7,380 7.0 788 4.2 | 8,8%0 58.6 13,1
8 (1,790 | 131 184 20.5 5.3| 9,610 5.2 5k 3.5 | 5,010 17.0 | 22.2
401,680 | 176 385 17.0 3.5| 12,220 234 276 12,3 | b,520 b9 5.3
8§ |1,410 593 911 17.3 6.7| 7,030 9k.5 118 123 4,100 3.5 4.9
61,420 |833 1,270 10.9 3.9] b,410 57.8] 368 99.6 | 3,640 3.5 6.0
71,780 | 664 1,450 5.3 L.2| 5,60 15.5| 926 399 3,260 2.8 3.2
8 [2,050 | 343 [1,550 8.1 h.2| 4,980 6.3]| 1,060 395 2,950 2.8 | 194
9 |2,080 | 266 {1,480 b9 3.2| 3,920 k2] 2,280 131 3,180 4.9 | 39
101,650 91.1 [1,320 2| 1b3 3,600 3.5( 3,220 56.1 | 3,780 3.2 | 260
11 1,210 7.3 1,440 17.0| 180 3,010 4,2| 2,780 218 3,810 2,1 | 6.5
121 950 7h.9 (1,630 125 85.1| 2,690 3.5| 2,160 262 3,670 2,8 | 16.2
18| T2k {271 1,720 k7.7 25.4| 2,140 2,1} 1,920 68.5 | 3,130 5.3 5.7
14| 198 | 258 |1,270 11.7 38,51 1,90 2.4] 1,930 3.9 | 2,580 | 17k b2
15| 756 73.8 (1,180 14.8 51.6 996 2.4} 1,150 2.8 | 2,330 | 332 3.5
16 |1,100 62.9 (1,390 b3,1 39.2 622 2.4 636 1.4 | 2,150 85.8 3.9
17| 837 33.9 1,460 13.h 13.1 K10 2.h 360 1.1 | 1,360 13.1 51.2
18| 360 16.6 11,310 60.0 2.8 399 398 172 7 7 b6 | x
19| 158 36.7 |1,300 209 2.8 590 3,780 65.0 2.1 5h0 3.5 | 146
20| 101 | 109 1,330 135 229 286 3,740 385 2,1 509 5.3 | 137
21 .0f 131 {1,090 124 336 66.7! 3,080 526 23.0 77 L2 | 55.8
22| B2\ |l | 15 | 5% i9.k| 2280 | 352 55| ks | s | 3.
28| o571 [136 is2 | 1,560 | 1,010 10.2| 2,030 179 2.5 480 | 321 23.7
24| k30 99.2 | 3% | 1,770 | 3,210 5.3/ 2,150 81.9 7.4 L2k | 195 124
25| 347 3.3 | 212 | 1,170 | 3,220 10.2| 1,930 30.4 57.6 108 | 18 221
26| 278 k6.3 60.7| lUs2 | 2,640 298 2,150 18.7 586 23%,0f 198 256
27| 10k | 308 221 7k | 1,970 540 2,220 21,9 | 1,620 8.5| 254 220
28| =208 | 201 125 73.8] 1,630 378 2,110 68.2 | 3,220 5.7 160 137
29 388 51.6) 20.8| 1,640 297 1,780 88.6 110,520 6.4 B1.2 | 62.5
80| 752 1.1 7.1| 12,500 70.6 1,2ig 12.5 13,840 23%.7 205 2%.3
81| 1763 3.2 15,070 1, -7 .
Sum 5,860.0 6,32k .6 82,628.4 23,562.9 75,809.3 2,826.5
27,826.2 25,972.6 44,635.1 31,4774 31,670.2 2,h2.6
Current Year 1950 Period 1924-1950
Acre-Feet|
Extreme Gage Extreme Second-Feet Average| Total Acre-Feet
Month Feet High Low Second- Normal
High | Low |Day ] Day Feet |Acre-Feet| Normal | Maximum | Minimum 1938-1950
mo e s e Rl B | BB 3R BN Belek
Feb. . - . 209
M:r. 5.33 -1.3; 13 1,850 %i * ¢ 833 51:520 116;2h6 313;600 1B:2ho 102:723
Apr. b,10 | -1.02{ 24 1,940 | 18 1.8 211 12,540 113,988 425,800 2,k10 96,117
May 18.27 2.23) 31 16,100 # 2.8 |1,440 88,530 270,110 721,100 34,630 | 240,967
June 16.60 3.25) 1 12,850 | 2k 5.3 2,750 163,900 346,616{ 1,180,500 2,580 | 275,866
July 10.07 2.79] 19 4,100 # 2,1 |1,020 62,430 298,417 T56,600 22,940 | 269,578
Aug. 9.22 |$ 2.59| 10 3,h60 | 31 5.3 | 760 u6,7ho0 | 276,112| 833,700 12,290 | 262,014
Sept. |§16.95 |é¥1.90| 30 | 1b,330 | 18 |* .k 1,060 62,820 | 576,489| 1,363,200 24,70 | 530,516
Oct. 16.95 |0 2.99| 1| 14,130 | 28 4.6 2,450 | 150,400 | 5kk,557| 1,408,500 28,150 | 4g92,1k7
Nov. 4,63 |¢ 2.79] 15 392 | # 2.1 80.4| 4,790 | 246,750 827,500 4,790 | 174,980
Dec. L.63 2,66] 9 367 8 2.1 91.2 5,610 188,788 594,200 5,610 | 123,518
=REEd »igo| | 16,100 = * [ 98 [716,090 3,311,861| 6,579,500 | 716,050 R6,301

* Partly estimated ¢ Zero of the gage lowered 3.27 feet # Various days of the month
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RIO GRANDE AT LOWER BROWNSVILLE, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located
about 1,000 feet below the E1 Jardin pumping plant, about 6.6 river miles below Browns-
ville, Texas, and Matamoros, Tamaulipas, 50.4 river miles upstream from the Gulf of Mexico
and 1,191.0 river miles below the American Dam at El Paso, Texas. The zero of the gage is
at mean sea level, U.S.C. & G.8. datum. An auxiliary water-stage recorder located at the
El Jardin pumping plant was used during periods of low flow.

RECORDS: Based on 58 nmeter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: January 1934
through December 1950.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
During floods, a portion of the upstream river flow finds outlet to the Gulf of Mexico
through flood channels in both countries, which divert from the Rio Grande within 124.6
miles above this station.

EXTREME FLOWS: The greatest recorded flow was on October 8, 1945, when a discharge of
31,700 second-feet occurred with a gage height of 31.48 feet. Zero flow has frequently
occurred at this station.

Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
11,500 | 43h 87.4| 10.6 8.3 [10,100 21.8 | 1,120 0o [13,200 | 128 107
2 {1,740 | 2bk 122 18.1 15.5 | 6,870 7.3 815 ¢} 9,920 18.9{ 30.7
8 {1,780 136 169 7.3 2.5 | 4,860 2.0 638 0 6,370 8.0 2.9
41,780 | 197 313 1.8 1.2 | 3,950 57.6 357 5.2 | 5,160 k.5 0
61,470 | bhk 711 2.7 2.2 | 7,680 87.6 51.2 101 k,540 6.9 [+}
6 1,510 | 658 {1,180 7.1 2.7 | 9,860 5.5 182 7.6 | 3,860 2.2 [3)
7 (1,730 | 587 1,390 7.1 3.3 | 7,770 b.2 820 160 3,400 2.0 0
8 (2,000 | 318 |1,500 8.9 5.8 | 5,140 2.0 882 310 2,970 2.2| 25.8
9t2,120 | 218 |1,510 8.7 5.1 | k,040 1.3 | 1,750 137 3,100 5.1 | 252
10 | 1,780 65.2 | 1,380 7.1 8.4 | 3,710 1.k | 2,880 41.6 | 3,820 4.3 | 201
11 | 1,340 30,1 {1,410 6.3 48.7 | 3,180 1.3 | 3,000 150 4,020 41| 53.0
12| 946 32.0 1,510 76.0 1.7 | 2,800 1.1 | 2,360 538 3,950 3.6 0.1
18 633 17h 1,580 22.0 1.3 | 2,410 1.2 1,930 50.0 | 3,330 1.1 .1
14 708 265 1,220 2.7 6.2 | 1,800 6| 1,850 8| 2,760 82.0 0
16| 627 97.2 {1,060 5.2 18.9 | 1,320 .9 1,300 L1 2,bk0 | 246 <}
18| 975 37.7 | 1,260 2.4 4 922 .8 768 ¢} 2,270 | 103 0
17 856 bh.5 {1,380 5.9 0.5 573 T 318 0 1,580 7.7 3
18 [ 8.1 {1,300 23.6 0.8 b2 71.2 106 0 898 .2 55 .4
19( 204 10,4 {1,240 105 1.5 716 3,0k0 43,9 0 642 A 394
20| 119 29.7 | 1,290 35.9 3.5 360 3,540 242 0 631 9| 3.3
21 69.2 67.6 |1,100 56.6 61.6 63.9 | 3,270 514 4.8 601 2.8 i
22 65.21 58.5 63k k9.2 | 309 5.3 | 2,510 317 1.0 522 1.k .2
23| 174 92.9 | k92 |[1,100 659 1.2 | 2,130 219 [ 565 | 251 [4
24| 339 82.7| sk 11,760 |2,420 1.8| 2,190 95.9 1.7 327 186 17.3
26| 310 56.8| 309 |1,260 | 3,000 2.4 1 1,940 21.0 17.1 106 75.7| 9k
26 | 267 48.4| 162 536 | 2,580 120 2,020 12.2 356 8.2] 124 154
27| 130 | 149 167 195 1,930 559 2,190 25.7 | 1,060 Lol 218 149
28 171 180 132 35.9 | 1,460 356 2,200 32.3| 2,680 95| 150 105
29 322 68.1 2.3 1,340 217 1,870 145 8,110 831 48,7 14.6
80 539 9.1, 9.7 | 8,870 105 1,83%0 2.2 12,500 11.1] 12k [+]
31 667 3.0 14,900 *1,640 .9 133 2
Sum 4,765.8 69.1 9,934 .6 22,798.3 81,156.1 1,345.5
27,0774 /1 25,129.6 23 37,667.7 9 30,638.5 26,231.9 1,812.4
Current Year 1950 Period  1934-1950
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- — Normal
High | Low |Day ] Day Feet |Acre-Feet | Normal Maximum Minimum 11938-1950
Jan. A3 110016 2,170 | 22 56.9 | 873 53,700 | 156,083] 299,000 28,000 | 135,646
Feb. 13.53 2 693 |18 0 170 9,450 | 115,861 237,000 9,450 | 101,512
Mar. 14,34 13 1,630 | 31 3} 811 49,800 | 104,747 311,000 18,600 | 99,000
Apr. 14,51 24} 1,810 [$1 [ 179 10,600 96,737|* 372,000 1,130 | 88,449
May 26,30 31 | 15,700 |¥1 o [1,220 74,700 | 253,871 717,000 29,900 | 230,061
June 24,81 1| 13,000 ($22 o |2,660 | 159,000 | 309,611{%1,161,000 1,380 | 267,337
July 17.25 19 3,660 |12 0 988 60,800 279,106 759,000 15,500 | 257,293
Aug. 16.60 10 | 3,150 [¥25 0 35 45,200 | 229,560 679,000 6,000 | 248,123
Sept. | 25.03 30 | 13,300 |$1 [} 87k 52,000 | 519,900} 1,337,000 21,300 | 510,792
Oct. 25.12 1 13,500 |$26 [¢] 2,620 161,000 469, 7h6| *1, 427,000 21,700 | 481,208
Nov. 11.ko 23 299 |¥2 o] 60.4 3,590 175,676 614,000 3,590 | 168,653
Dec. 11.40 9 297 |+3 0 3.4 2,670 137,605 341,000 2,670 | 118,11k
Pearlyl 26.30 1 l | 15,700 t I 0 ‘ ou3 | 682,510 |2,8h8,5031 6,526,000 | 662,510 12,706,188

* Partly estimated ¥ And other days
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OUTFALLS FROM WELLS AND SEWERS INTO THE RIO GRANDE

EL PASO ELECTRIC COMPANY SANTA FE STREET PLANT COOLING WATER WASTE

This outfall enters the Rio Grande 3.3 niles below the American Dan. From the com-
pany's pumping records and records of diversions from this outfall by the City of El Paso,
it is calculated that 162 acre-feet flowed into the river in 1950. This corresponds to an
average flow of .2 second-foot.

JUAREZ SEWAGE OUTFALL

Water from the Juirez sewer which formerly entered the river 4.7 miles below the Ameri-
can Dam did not enter the river in 1950.

PEYTON PACKING COMPANY WASTE

This outfall enters the river 5.7 miles below the American Dam. From several inspec-
tions it was found that the flow from this source was too small to be of account.

8L PASO SEWAGE OUTFALL

This outfall enters the Rio Grande 6.6 river miles below the American Dam. The 1950
record of total outfall consists of flows measured by a Parshall meter and estimates by the
Department of Water and Sewerage of the City of El Paso of amounts which by-passed the
neter. The breakdown of this total into water from wells, or from the Rio Grande, is made
in co-operation with the El Paso Water and Sewerage Department. Water for 110 acres of land
wag diverted from this outfall between the Sewage Plant and the Rio Grande.

1950 IPeriod 1936-1950
From Wells From Rio Grande Estimated To Rio Grande
Month Diversi Normal
Mean Sec-Ft. Acro-Feet Mean Sec-Ft. Acre-Feet Acre-Feet Acre-Feet Acre-Feet
Jan. 14.8 911.0 0 o 0 911 708
Feb. k.9 829.0 0 0 0 829 662
Mar. 1.6 894.9 .8 50.1 o] 9us5 716
Apr. 10.7 634.,6 5.1 30L.k 91 815 T04
May 11.3 692.9 5.4 332.1 88 957 761
June 2.1 T718.6 5.8 34, 88 975 808
July 12.6 T7%.0 6.2 383.0 9 1,058 868
hug. 12.5 T70.7 6.7 1.3 106 1,076 8Lk
Sept. 1.7 697.3 6.6 395.7 78 1,015 791
oct. 10.9 669.0 6.8 417.0 0 1,086 806
Nov. 9.9 591.0 6.9 409.0 0 1,000 757
Dec. 8.0 493.2 7.7 ¥73.8 o 967 742
Year 12.0 8,676.2 k.9 3,517.8 550 11,654 9,167

EL PASO COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1 SEWAGE OUTFALLS

This water enters the Rio Grande through the sewer system of the El Paso County Water
Control and Improvement District No. 1 between Ascarate and Ysleta, Texas, 9 and 15 niles
respectively, below the American Dam. The tabulation includes the outfalls from Disposal
Plant No. 1 at Ascarate, Texas and Disposal Plant No. 2 a few miles downstrean. Records
were furnished by the El Paso County Water Control and Improvement District No. 1.

rmnth Jan. !‘eb.lm. Apr., |May June | July Aug. | Sept.| Oct.| Nov. | Dec. |Yeerly
[ ore-Fest | 15| 15 | 15 | 115 (15 (166 [39.0 [ o1 {132 | 71320 7153 ] 66:k | W50.6

LAREDO SEWAGE OUTFALL

This sewage outfall enters the Rio Grande 885.7 river miles below the American Dam at
Bl Paso, Texas, and 1.4 river miles below the Laredo gaging station. The record is based on
estimates by the Texas State Health Department.

[ Montn Jan. | Feb. | Mar. | Apr. | May | June |July | Aug. [ sept.] oct.| Nov.| Dec. |Yearly |
f Acre -Feet w3 | e | 167 [164 170 (265 |11 71 | 166 | 169 [16e | 159 R
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STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN
In Thousands of Acre.Feet

Data are presented below for all storage reservoirs in the Rio Grande Basin that exceed
15,000 acre-feet in capacity. The monthly figures represent the water in storage on the
last day of each month, in thousands of acre-feet. The capacities indicated are at spillway
level. Storage figures greater than the capacity indicate that the water surface was above
spillway level.

The reservoirs and the sources of the data are: Rio Grande, Continental, Santa Maria,
Terrace, and Mountain Home from Colorado State Engineer; Sanchez and Costilla from San Luis
Power and Water Company; and El Vado from Middle Rio Grande Conservancy District. Bluewater
data are from the Secretary of the Bluewater-Toltec Irrigation District; Elephant Butte,
Caballo, Alamogordo, McMillan, and Avalon from the United States Bureau of Reclamation; Red
Bluff from Red Bluff Water Power Control District; Willacy from the Willacy County Water
Control and Improvement Distriet No. 1; Boquilla, Colina, and Rosetilla from R{o Conchos
Agriculture and the Electric Power Company of Mexico; PFrancisco I. Madero from Ministry of
Hydraulic Resources of Mexico; Centenario and San Miguel, Venustiano Carranza, Marte R.
Gémez, Culebrbén, Villa C4rdenas, and Palito Blanco from the Department of Agriculture and
Livestock of Mexico.

CORRECTION: The Superintendent of Operations of the Rfo Conchos Agriculture and Electric
Power Co. of Mexico reported that, based on reservoir sedimentation surveys, the usable
storage capacity of Bogquilla Reservoir in 1950 was 2,014,600 acre-feet, and the dead storage

capacity was 575.9 acre-feet. The capacity of the La Colina Reservoir in 1950 was reported
ag 19,500 acre-feet.

In The United States

Rio Grande Continental Santa Maria Terrace Mountain Home Sanchez

Month {Capacity 51.1) | (Capacity 26.7) | (Capacity 43.6) | (Capacity 17.7) | (Capacity 20.1)|(Capacity 103.2)
formal #ormal #Mormal #Normal Mormal #formal

1950 h1ge7-1950| 19°° l1ge8-1950 | 19°° |1928-1950 | 19°° hges.-1950 | 19°° |19ek-1950] 197° |1927-1950
Jan. 29.1| 1k.8 17.3 5.6 22.9 8.5 3.7 2.8 4.0 b4 12.4] 12.0
Feb. 29.8 16.1 18.7 5.8 22.9 9.1 L1 3.2 4.3 L.8 12.9 12,2
Mar. 30.6| 17.5 19.0 5.8 22.5] 10.2 4.4 3.6 L7 5.2 12,5 12.8
Apr. 9.7 17.0 15.0 6.3 22.1] 11.9 [N b2 4.8 5.8 12.5] 1h.6
May 7.9 25.4 19.0 9.0 18.3 17.0 3.8 7.4 3.9 8.2 9.6 20.2
June 0 27.0 13.0 9.6 15.5| 19.7 3.9 9.2 2.9 8.2 6.8 19.2
July 0 16.2 1.7 7.3 8.8! 13.8 3.2 5.8 1.9 6.0 3.7 13.5
Aug. 0 7.1 1.1 5.1 1.2 6.3 1.5 2.9 b 3.6 0 10.1
Sept o] 6.8 1.1 5.2 .9 5.8 1.2 2.3 [ 3,2 5 10.4
Oct. o 8.2 1.1 h.9 .9 6.2 1.1 2.6 0 3.3 6] 11.2
Fov. | 0.8 11.5 1.6 5.1 |r 1.3 7.0 1.1 2.2 0 3.6 1.5{ 11.2
Dec. 2.1 13.0 [r 2.2 5.4 1.9 7.6 1.3 2.5 Ry 3.9 2.3 113
Avg. 10.0[ 15.0 9.6 6.3 11.6] 10.3 2.8 b1 2.3 5.0 6.3 13.2
Max. 30.6 51.8 19.0 26.7 22,9 ¥2.1 L.b 17.7 4.8 16.4 12.9 62.4

Min. 0 0 1.1 0 .9 0 1.1 0 0 0 0 0
Costilla El Vado Bluewater Elephant Butte Caballo

Nonth (Capecity 15.7) (Capacity 200.3) (Capacity 43.5) {Capacity 2,197.6) (Capacity 346.0)
#ormal Normal 1950 #Normal 1950 Normal ' ffiormal

1990 11 52.1950 1950 1935-1950 % 1927-1950 i 1915-1950 1950 1938-1950
Jan. N 4.0 164.1 65.0 3.9 5.9 607.5 | 1,001.3 240.% 195.5
Feb. £ 8.5 4.3 93.5 58.9 3.9 7.0 650.6 1,003.2 270.1 206.8
Mar., 8.7 4.9 25.2 54.6 [ 1.2 655.9 992.0 220.8 185.2
Apr. 9.2 6.1 63.9 113.3 4.6 .7 616.6 996.7 194.4 151.3
May 8.0 8.7 89.8 172.8 4.0 12.5 5415 | 1,129.% 171.3 138.2
June 7.0 7.9 8.7 162.5 3.4 9.9 bs57.5 | 1,183.2 146.2 111.2
July 4.8 L7 66.6 13k.9 3.6 8.4 397.9 1,124,1 1342 78.9
Aug. 2.6 3.0 36.4 101.3 3.4 7.1 354.5 1,049.5 55.5 Ly
Sept. 2.1 2.6 29.6 81.6 3.1 6.9 333.4 | 1,006.% 43,1 39.5
Oct. 1.9 2.9 24.8 .5 ® 3.0 6.4 329.5 996.4 54,6 72.8
Nov. 2.1 3.3 27.0 66.3 | 3.0 6.3 323.2 995.5 63.8 109.6
Dec. 2.4 3.6 30.0 63.9 2.9 6.0 335.4 999.3 70.6 147 .4
Ava. 5.5 4.7 60.8 9.8 3.6 8.5 u67.0 | 1,039.8 138.8 123.7
Max. 9.2 15.1 | 1641 203.5 4.6 ¥7.1 | ¢ 667.8 | $2,302.8 | ¢ 273.1 | ¢ 346.6
Min. 1.9 0 24.8 2.3 2.9 0 ¢ 322.7 3.3 |6 25.8 [¢ 0.1

® Estimated # Some months missing ¢ Daily extreme
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STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN
In Thousands of Acre.Feet

In The United States

Total i
Alamogordo McMillan and Avalon Red Bluff Willacy United st:“., ;;urvoirs
Jonth {Capacity 132.2) (Capacity 43.5) (Capacity 310.0) {Capacity 25.0) (Capacity 3,576.2)
#Normal #Normal #Normal #lormal Estimated
1950 1938-1950 190 1908-1950 1950 1936-1950 1950 1939-1950 1950 Normal
Jan. 103.7 62.7 25.h 30.4 109.4 131.6 18.0 15.8 1,370.2 | 1,564.3
Feb. 103.5 66.8 19.9 30.6 115.0 135.7 16.2 15.1 1,373.9 | 1,579.6
Mar. 102.0 58.0 13.3 28.6 10k.6 132.7 16.7 1.3 1,245.7 1,536.6
Apr. 87.5 46.6 k.9 20.1 Bo.4 110.6 k.9 12.9 1,148.9 | 1,532.1
May 73.5 60.2 3.5 23.5 65.9 12,1 10.4 13.5 1,030.4 1,770.1
June 60.2 56.0 4.6 22.6 52.6 135.8 9.7 13.7 862.0 | 1,795.7
July 99.9 59.6 38.1 19.4 55.2 120.3 9.0 1k.3 828.6 1,627.2
Aug. 95.9 59.2 28.9 17.4 30.% 103.3 12.1 13.6 623.8 1,433.6
gept. 95.2 - 57.1 31.2 19.9 146.8 105.3 7.0 1k.6 595.2 1,367.6
Oct.. 95.2 60.1 2.0 22.5 72.0 111.2 13.3 1.7 622,0 1,397.9
Nov. 9.0 57.7 16.2 24.0 72.9 116.1 5.0 13.6 616.5 | 1,433.0
Dec. 99.2 61.7 15.5 27.9 94,2 123.0 k.8 15.2 665.2 | 1,491.7 j
Avg. 92.7 58.8 18.8 23.9 .9 120.8 10.6 14.3 915.4% | 1,54k.1
Max. 103.7 156.3 38.1 8.5 115.0 327.5 18.0 22.0 1,373.9
Min 60.2 1.7 3.5 0 30.3 10.0 4.8 3.9 595.2
In Mexico
Centenario
Boquilla La Colina Rosetilla Madero and San Miguel
Month (Capacity 2,014.6) (Cepacity 19.5) (Cepacity 15.4) (Capacity 3u4k.6) (Capacity 19.9)
1 1 Normal #i Noymal
1950 1@3?1”350 1950 1&8’3;50 1950 l1olo-1g50] 1950 5L 1080 1950 | 193k 9050
Jan. 1,227.4] 1,503.8( 18.8 17.8 13.1 13.3 268.1 145.1 18.8 13.6
Feb. 1,181.8| 1,h72.0| 17.7 18.0 15.7 k.6 267.0 145.9 19.1 13.4
Mar, 1,097.9| 1,b20.4| 17.6 17.7 1.6 14,0 256.1 140.8 10.7 10.1
Apr. 1,005.4| 1,355.3] 18.9 18.5 13.6 13.2 235.0 129.2 6.5 8.3
May 907.8| 1,290.3 18.9 18.6 14.8 11.5 215.7 119.1 7.5 9.7
June 821.0| 1,201.8| 18.6 18.1 12.4 13.4 202.1 112.6 8.1 8.6
July 871.8| 1,2u2.7| 18,5 18.5 12.7 12.9 219.2 96.7 5.1 8.k
Aug. 888.1| 1,413.0] 18.14 17.9 13.5 13.3 214.9 107.7 5.0 9.3
Sept 916.0] 1,571.5| 18.6 18.1 13.5 15.1 240.1 165.6 6.4 11.8
oct. 887.3| 1,563.3| 13.5 17.7 1b.4 1.3 245 .4 174.8 8.5 13,4
Nov 8e8.81 1,523.7| 17.9 17.9 1.9 13.0 242.8 175.4 6.6 12.3
Dec. 7844 | 1,505.3 18.6 17.5 13.6 1k.0 238.2 174.5 5.0 12.3
Avg. 951.5| 1,h421.9 18.0 18.0 13.9 13.6 237.1 140.6 8.9 10.9
Max. 1,227.4| 2,224.5 18.9 20.4 15.7 19.4 268.1 268.5 19.1 20.7
Min. 784 .4 37.6 13.5 13.5 12.4 0.4 202.1 1.4 4.0 0.6
Total in
Yenustiano Carranza Marte Gémez ® Culebrén Palito Blanco Mexican Reservoirs
Month (Capacity 1,123.0) | (Capacity 876.k) (Cepacity 73.0) {Capacity 178.4) (Capacity h4,66k.8)
Normal fAverage #Normal Aversge Estimated
1950 | 1os0-1950] 1990 | Tghsagso| 197 | 1939-1959 1950 | 1gua.1950 1970 Normal
Jan. L3h.1 426.7 547.2 517.0 21.6 54.5 79.4 1.7 2,628.5 2,739.5
Feb. 382.4 1.2 431.3 183.3 1.7 18.9 21.5 36.7 2,351.2 2,64k.0
Mar. 3Th.L 388.2 394.0 406.1 14.8 38.9 26.1 37.5 2,206.2 2,473.7
Apr. 362.5 376.2 304.0 398.3 1.4 36.7 15.7 25.3 1,976.0 2,361.0
May 318.6 364.1 | 19k.2 395.8 12.2 40.6 0 21.0 | 1,689.7 | 2,270.7
June 340.8 358.8 121.8 367.1 38.3 53.3 [¢} 2.4 1,563.1 2,158.1
July 316.5 350.7 10Lk.2 345.5 32.} ¥7.9 [¢] 32.5 1,580.4 2,155.8
Avg. 289.7 352.2 98.2 395.2 23.8 49.6 0 36,2 | 1,551.6 | 2,39k.4
Sept 313.1 406.1 1L46.1 457.8 19.1 61.0 [ L2.8 1,672.9 2,749.8
Oct. 309.0 hag.7 186.5 Lol . b 29.3 67.4 19.5 62.1 1,713.4 2,837.1
Fov. 300.0 hhi.0 172.7 487.0 17.6 57.8 19.1 60.5 1,620 2,788.6
Dec 289.7 k2.4 | 165.5 492.0 12.3 56.9 5.8 55.2 | 1,532.1 | 2,770.1
AvE- 335.9 395.6 | 238.8 536.6 | 20.9 51.1 ‘ 15.6 Lo.2 [ 1,840.4 \ 2,528.6J
Max. I3k | 1,1635.h | 547.2 9ik.5 | 38.3 16.8 | 79.4 wo.1 | | ]
Min. 289.7 07 | 8.2 |¢ =2 | 2.2 e | 0 o | l J

# Some months missing ¢ Daily extreme

e Includes Villa Cérdenes
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SOURCES OF RIVER FLOW

The graph and the column of figures on this page each represents data on the annual yield
of drainage areas tributary to various stream

gaging stations in the Rio Grande Watershed.
The graphic values are for the entire tributary area,

while the column figures are reduced to
‘the yield from one average square mile of the tributary area. Because there were no reser-
voirs of consequence on the area from 1900 to 1913 the figures

in the first column are the
same as those in the graph for that period except that the column figures have been reduced to
a per-square-mile basis. Because some large reservoirs began storing water between 1913 and
1924 large volumes of unused run-off were not permitted to pass on downstream as unused stream

flow until later years when the impounded water was released and added to the stream flow.
Elephant Butte and La Boquilla reservoirs illustrate this. Reservoirs which began

storing
water after January 1, 1924 were on December 31, 1950 retaining large volumes of run-off water
which had not yet passed downstream as stream flow. Caballo and Marte GSmez reservoirs illus-
trate this. The column figures below for the period 1924 to 1950 differ from the correspond-
ing graphic values because of such adjustments between unused run-off and unused stream flow
incident to changes of reservoir storage.
AVERAGE ANNUAL
UNUSED RUN-OFF
AF. per Sq.Ml.

ANNUAL UNUSED STREAM FLOW IN MILLIONS OF ACRE-FEET
1900-1913 | 1924-1950

4] 1 2 3 4 5 6 7 8 9

29.7 18.7 EIL PASO 1948 |—o 1942 l l |

Unmesasured / i

19.6 6.1 FORT QUITMAN 1548 Wf 1942 SOURCES OF RIVER FLOW
Unmeasured ! | Por the 41 Years of Record

164 5.5 UPFER PRESIDIO 19484 1942

16 22 PER PRESTDT L. 1900 to 1913 and 1924 to 1950

Trmeasured ‘

TOWER PRESIDIO 1948 —o-
ATAMITO CREEEK

O Meximum Year'
1942 o } Period 1924-1950

@ Minimum Year,

I

|

20.7 21.3 TERLINGUA CREEEK \
Urmeagured |

JOHNSON RANCH 1948 % 19k2
Unmeasured | \ !

0.2 LANGTRY 1948 o RS 1942
9.8 PECOS RIVER \

88
o

1
GOOTENOUGH SPRING \ |
Ay
106.1 104.0 DEVILS RIVER
19504 \ ’\‘//19% to 1950 Normal
Urmeasured \
DEL RIO 1934 -
SAN FELIPE CREEK

55.7 68.2
28.0 22.1

‘,‘ o 1932

{ '
PINTO CREEK H
il

112.6 76.9 RIO SAN DIEGO \ ' 11900 to 1913 Normal

Unmeasured J
30.4 23.7 EAGIE PASS 1947
RIO ESCONDIDO
32.7 30.7 {

Urmsasured \
30.5 23.9 LAREDO 1934 \ 1932]
27.2 17.5 RIO SALADO N

~

\ |

]

Unmeasured \ [}
ZAPATA

1950
RIO ALAMO

ol
\
RIO SAN RODRIGO H
1
'
'
'
T

o 1932

‘\ " b 1932
\ \
Unmeasured
1 B - 1153k & 1950
8 66.2 * RIO SAN JUAN

\ .
Unmeasured
RIO GRANDE CITY

1
|
1950 i
RTO SAN JUAN ) J
7
DIVERSIONS L

/

OVERFLOW & 0SS

[
MATAMOROS 1950
DIVERSIONS

1932

1932 o

—o 1941

OVERFLOW & LOSS ) l
LOWER BROWNSVILLE 1950

i —0 1941
1 1
r 3] 1 2 3 B 5 © T

9

ANNUAL UNUSED STREAM FLOW IN MILLIONS OF ACRE -FEET
* Tncludes Rfo San Juan above and below Rio Grande City

51
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DIVERSIONS FROM THE RIO GRANDE
INTO THE AMERICAN CANAL AT EL PASO, TEXAS

DESCRIPTION: An open channel rating station in a concrete-linea canal with two water-stage
recorders located 396 and 2,350 feet, respectively, below the head gates at the American
Dam near El Paso, Texas. The zero of the gages at both recorders is 3,712.09 feet above
mean sea level, U.S.C. & G.S. datum. Measurements are made at the downstream end of the
first covered section of this canal, 835 feet below lower recorder.

RECORDS: Based on 43 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: June 2, 1938,
through December 1950.

REMARKS: This canal diverts water from the Rio Grande at the American Dam near El Paso,
Texas, 2.1 river miles above the International Dam near Judrez, Chihuahua. Operation be-
gan June 2, 1938. Water from this canal discharges into the Franklin Canal from which
water is frequently returned to the Rio Grande at spillways 2.2, 2.7, and 3.6 river miles
below the American Dam.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 1,840 second-feet on March 27, 1944.
Min. sometimes dry.

Average Flow in Second-Feet

Daily: Max. 1,510 Aug. 13, 1945 Min. sometimes dry
Monthly: Max. 1,210 Aug. 1943 Min. .1 Jan. 1946
Yearly: Max. 748 1943 Min. 477 1948
Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan.- | Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 172 0 686 | 1,230 750 530 730 1,010 859 170 199 169
2| 17h [ 627 1,180 808 555 ™7 909 88k 301 195 167
8| 563 o 517 | 1,170 62k 516 1,010 798 928 32k 184 164
4 0 0 571 | 1,200 563 539 960 866 1,130 316 135 167
5 0 0 430 1,130 639 598 B 731 1,020 693 2 05| 155
[ 0 0 Loz 997 666 643 976 649 1,010 595 {* 0.5 15k
7 3} 0 450 951 728 573 1,200 905 90k b6l 12 05| 157
8 5} [ 467 996 956 566 1,190 87h 850 349 * 0.5 157
9 (] [ 52l 900 918 681 896 786 855 310 | 0.5 155
10 0 0 bs2 | 1,010 888 718 1,340 880 832 310 |* 0.5 15k
1 (o] (o] Lol 1,030 897 T84 1,220 969 918 280 * 0.5 156
12 0 0 74 995 a8h 892 1,200 920 719 26h  |r 05| 153
13 0 84.1 625 911 872 813 1,080 1,060 569 259 | 0551 151
4 o |13 758 79 857 836 95k 1,110 538 256 |* 0.5 19
15 o 137 700 743 935 81k 913 1,010 kot 256 ® 05| 1
16 o |37 598 820 855 856 671 978 321 2k  [f 0.5( W5
17 0o |13 575 878 817 898 772 876 303 238 87.7| 12
18 [+ 133 600 763 778 1,050 153 812 345 234 150 15
19 o |i3h 643 35 600 | 1,160 753 880 306 23k 150 b3
20 o |138 1,020 671 581 | 1,100 826 930 276 226 1 1k
21 o | 136 769 679 567 | 1,060 881 866 350 226 162 k2
22 o | 133 899 Th9 640 | 1,030 okl 649 293 228 173 143
28 o | 134 991 73 577 | 1,180 1,160 645 3kg 220 71 10k
24 o {i1m 869 Skl | 1,020 1,350 970 k71 211 167 146
25 o |e23 866 619 507 883 1,170 828 361 208 169 147
26 [¢] 436 1,260 595 122 g2 800 780 305 206 170 5
27 o | b37 998 591 576 | 1,020 793 825 450 202 170 145
28 o | 645 998 603 583 920 99k 1,190 302 20k 168 17
29 4} 1,060 592 598 85 966 1,020 245 203 169 146
80 0 1,210 689 589 78l 816 okg 179 206 170 45
31 [} 1,170 529 1,080 861 203 146
Sum 3,306.1 25,757 24,866 27,536 8,645 L,672
02,3 22,717 22,048 30,102 17,279 2,939.7
Current Year 1950 Period June 1938-1950
$ E Gage Extr Second-Feet Average |  Toral Acre-Feet
Month Feet High Low Second-
High Low |Day Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 4.79 2 179 |+3 0 13.0 798 2,161 8,110 8.5
Feb. 8.51 28 812 |%1 [ 118 6,560 10,632 19,500 2,620
Mar. 10.67 6.23 26 1,540 11 370 3 45,100 37,321 50,100 20,300
Apr. | 10.60 7.15 3| 1,520 27 | 548 859 51,100 55,567 70,900 41,800
May 9.2h 6.66 | 15 { 1,020 26 | 468 711 3,700 48,416 69,000 38,000
June 9.72 6.80 | 19 | 1,230 3| 829 49,300 53,184 65,700 Lk, 200
July | 10.56 640 | 25 | 1,5% 13 | ko 971 59,700 60,600 70,700 L2, 600
Avg 10.35 7.30 b | 1,430 23 | 581 888 5k, 600 60,900 74,600 bk, 000
sept. | 9.71 4,70 | 1,190 30 | 169 576 34,300 k2,707 63,100 30, 400
Oct. 8.59 k.59 5 869 1 160 279 17,100 22,623 39,100 12,800
Nov. 5.00 1 203 |¥4 |¢ 51 98.0 5,830 13,031 21,000 5,630
Dec. .70 4,28 b 176 [$26 | 132 151 9,270 13,597 25,500 8,uko
early | 10.67 1,540 [ 521 377,358 420,739 541,610 346,190

¥ ¥stimated § And other days § Downstream gage
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DIVERSIONS FROM THE RIO GRANDE INTO THE ACEQUIA MADRE
Near Juarez, Chihuahua

DESCRIPTION: Water-stage recorder and bridge for meter measurements located about 260 feet
below the canal intake .at the International Dam at Jué}ez, Chihuahua, which is 2.1 river
miles below the American Dam at E1 Paso, Texas.

RECORDS: Based on 102 meter measurements during the year, 76 by the Mexican and 26 by the
United States Section of this Commission and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: 1938 through December 1950.

REMARKS: 1In 1950, 58,730 acre-feet were distributed to lands irrigated in the first unit
under the canal. The remainder of the water from this canal was used, together with
drainage water (which entered the canal at the lower end of the first unit), to irrigate
lands farther down the canal.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 480 second-feet on July 21, 1944 with
a gage height of 6.00 feet. Min. dry through winter months.

Average Flow in Second-Feet

Daily: Max. 339 May 10, 1942 Min.  dry several months each year

Monthly: Max. 283 May 1938 Min. dry several months each year

Yearly: Max. 116 1942 Min. 76.4 1941

Mean Daily Discharge in Second-Feet 1950 - Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.

1 sk.7 | 141 176 167 177 183 61.4

2 109 189 167 171 195 167

3 108 179 162 159 190 168

4 108 226 170 153 216 179

5 108 205 170 156 189 179

[] 110 187 176 163 188 161

7 110 195 165 160 205 154

8 113 207 163 167 200 153

9 105 2071 164 261 204 155

10 109 190 156 181 206 158

11 110 193 155 154 20l 164

12 109 184 158 161 197 160

18 107 180 162 168 200 166

14 13 177 168 132 196 170

16 120 187 165 153 191 139

16 119 198 170 12 192 152

17 115 197 171 160 185 153

18 107 19% 172 165 186 157

19 103 209 167 156 191 153

20 103 220 172 171 182 167

21 113 209 164 158 184 170

22 115 202 16k 162 182 165

28 115 197 163 154 201 165

24 114 202 163 189 206 167

25 111 21k 163 200 213 167

26 115 209 163 176 211 158

27 113 217 161 140 214 161

28 117 208 155 1h9 216 162

29 113 202 156 1h7 216 154

80 113 195 176 142 219 164

31 ek | 147 2k2

4,871
Sum 3,279.7 6,124 1,957 5,064 6,198 #97 61.4
850 Current Year 1950 Period  1938-1950
19385 Extreme Second-Feet Average| oo Acre-Feet
Month i i Second- ota
Averaliechl::mf:ll Day High W Low Feet | Acre-Feet Normal Maximum Minimum

Jan. .52 2 0 0 0 0 ) )
Feb. .26 .16 0 0 0 5} 0 0
Mar. .26 o 4} 0 0 1,821 5,540 0
Apr. .18 02 |15 132 1 0 109 6,510 7,266 11,720 5,240
May 43 q1 1 267 1] 107 198 12,150 13,474 17,380 11,200
June .81 7 | 30 [* 279 1| 136 165 9,830 10,626 15,700 9,650
July 1.4 3.16 | 25 276 18 6.7 | 163 10,0L0 10,205 15,170 7,910
Aug. 1.21 29 | 31 261 1 10 200 12,290 9,803 12,410 5,200
Sept. | 1.21 1.29 1 221 151 132 162 9,660 8,398 12,380 2,240
Oct. .92 .21 1 176 # 0 2.0 122 119 328 0
Nov. .30 0 0 0 0 0 0 0
Dec. .61 0 0 0 0 o <} 0
Yearly] 8.12 6.43 * 279 o 83.7| 60,602 61,712 83,930 55,320

* Partly estimated #** Average for Valley floor from El Paso to Island Station # Various days of the month
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56 WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY AND WATER COMMISSION

DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL AT LAS MORAS CREEK
Near Quemado, Texas

DESCRIPTION: For power generation and irrigation use water is diverted into the Maverick
Canal from the Rio Grande at a point 17.4 river miles below the international bridge be-
tween Del Rio, Texas and Villa Acuffa, Coahuila, and 711.0 river miles below the American
Dam at El Paso, Texas. The water-stage recorder is located about 400 feet above the Las
Moras Creek siphon. Meter measurements are made from a gate structure about 550 feet
above the siphon, and 15.4 canal miles below the diversion point. The zero of the gage is
796.82 feet above mean sea level, U.S8.C. & G.S. datum.

RECORDS: Based on 24 meter measurements and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: June 21, 1949 through December
1950.

REMARKS: Water to irrigate about 1,030 acres of land was diverted from this canal above this
gaging station and 8,065 acres of land were irrigated from this canal between this station
and the power plant, 16.4 canal miles downstream, where a part of the water returns to the
Rio Grande.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 1.540 second-feet on % June 8, 1850.
Min., 1,080 second-feet on August 7, -1949.

: Average Flow in Second-Feet

Daily: Max. * 1,630 Aug. 31, 1950 Min. 1,140 Aug. 7, 1949
Monthly: Max. 1,450 June 1950 Min. * 1,260 July 1949
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
11 1,350 | 1,390 | 1,k10| 1,k00 | 1,310 1,420 1,420 1,500 [* 1,510 | ® 1,480 1,360 | *1,280
2| 1,360 | 1,k00 | 1,390 1,k10 | 1,270 1,410 1,420 1,500 1,480 | = 1,460 1,350 | 1,280
8! 1,350 | 1,k00| 1,380 | 1,390 | 1,250 1,410 1,410 1,500 1,450 | ® 1,510| 1,3k0] 1,280
4(.1,360 | 1,390 | 1,k20| 1,390 | 1,230 1,400 |* 1,400 1,h90 1,410 | 1,k70[ 1,340 1,280
65| 1,360 | 1,390 | 1,390 | 1,380 | 1,2k0 1,400 | * 1,350 1,480 1,390 | ® 1,b6C | 1,330 1,280
6| 1,270 | 1,h00| 1,360 1,360 | 1,230 1,380 1,300 1,480 1,370 | ® 1,460 | 1,3k0 | 1,300
7| 1,310 1,390 1,370 1,350 | 1,210 1,h60 1,270 1,480 1,kk0 | 2 1,430 | 1,330 | 1,310
8| 1,370 | 1,370 | 1,350 | 1,340 | 1,200 1,500 1,260 1,480 1,h20 | ® 1,4k0 | 1,320 1,320
9| 1,380 | 1,k20| 1,k00| 1,310 | 1,2k0 1,470 1,280 1,480 1,360 | ® 1,110 | 1,320 | 1,3k0
10 ] 1,360 | 1,400 | 1,360 | 1,280 | 1,240 1,460 1,260 1,490 1,350 | * 1,410 | 1,320 | 1,350
111 1,340 | 1,380 | 1,330 1,390 | 1,300 1,480 1,250 1,480 1,3%0 | 2 1,420 | 1,310 1,350
12| 1,340 | 1,k20{ 1,350 1,3k0 | 1,390 1,460 1,380 1,480 1,330 | ® 1,420 | 1,300 | 1,350
18| 1,340 | 1,430 | 1,340 | 1,340 | 1,370 1,480 1,b50 1,480 1,340 [ 2 1,810 | 1,320 | 1,370
14 1,330 ] 1,b10 | 1,360 | 1,320 | 1,380 1,470 1,%00 1,460 1,320 | ® 1,390 | 1,320 [ 1,370
16| 1,340 | 1,360 | 1,360 | 1,320 | 1,4ho 1,460 1,460 1,440 1,320 | ® 1,h0] 1,310 | 1,k20
161 3,280 | 1,360 | 1,330 | 1,370 | 1,kho 1,430 1,490 1,410 1,350 | ® 1,420} 1,320 | 1,k20
17| 1,310 | 1,340 | 1,350 | 1,b50 | 1,420 1,40 1,510 1,400 1,400 | 1,410| 1,320 1,410
18 | 1,340 | 1,360 1,370 1,b20 | 1,k20 1,430 1,510 1,%00 1,430 | 1,k10| 1,330 | 1,410
19| 1,290 | 1,370 | 1,370 | 1,420 | 1,380 1,420 1,520 1,390 1,400 | 1,k20| 1,350 | 1,430
20| 1,290 | 1,390 | 1,360 | 1,360 | 1,350 1,420 1,520 1,4h0 1,40 1,b00| 1,3k0[ 1,4k0
211 1,310 | 1,570 | 1,340 | 1,400 | 1,400 1,430 1,510 1,420 1,400 | 1,390 | 1,300 | 1,460
221 1,390 | 1,360 | 1,350} 1,390 1,380 1,450 1,490 1,380 1,440 1,380 | 1,280 | 1,460
231 1,390 | 1,340 | 1,350 | 1,380 1,340 1,460 1,480 1,390 1,410 1,390 | 1,290 | 1,460
24| 1,370 | 1,340 1,350 | 1,380 1,340 1,k70 1,480 1,370 1,480 1,k10 | 1,290 | 1,470
25| 1,380 | 1,360 | 1,330 | 1,370 1,360 1,480 1,480 1,350 |7 1,520 1,430 ] 1,290 | 1,480
26| 1,h00| 1,370 | 1,310 1,380 | 1,350 1,480 1,480 1,350 |®* 1,80 | 1,k20 21,310 | 1,470
27| 1,370 | 1,k00 | 1,300 | 1,340 | 1,390 1,470 1,480 1,340 | 1,520 | 1,390 %1,290 | 1,480
28 1,380 | 1,h10| 1,290 | 1,300 | 1,k20 1,470 1,k90 1,360 |®* 1,510 1,370,290 1,470
291 1,370 1,260 | 1,290 | 1,390 1,470 1,k90 1,360 | 1,500 1,370 71,280 | 1,470
30| 1,390 1,310 1,280 | 1,360 1,450 1,500 1,500 |2 1,500 | 1,390 | m,280 | 1,480
81| 1,380 1,k20 1,k20 1,500 |* 1,530 1,370 1,490
8,720 140,850 43,430 Lk, 610 #43,950 43,180
Sum 41,860 T 41,960 > 41,460 20 2o ’ * 42,580 39,410
Current Year 1950 Period July 1949-1950
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- —
High Low |Day Day Feet | Acre-Feet Normal Maximum Minimum
Jen. 9.92 9.35 | 26| 1,k00 61 1,250| 1,350| 83,000
Feb. 10,02 9.63 | 12| 1,40 2k 1,33 | 1,380, 76,800
Mar. 9.92 9.19 (%4 1,430 29 1,240 | 1,350 | 83,200
Apr. 10.12 8.97 | 13| 1,480 10| 1,170| 1,360 | 81,000
May 10.00 8.82 (%157 1,50 | %8| 1,150| 1,340 82,200
June 10.19 9.68 8] 1,54 61 1,370, 1,b50| 86,100
July 10,09 8.55 20 1,540 11 1,230 | 1,430{ 87,800 | * 82,750 87,800 * 77,700
Aug 9.97 8.9 |#30| 1,530 271 1,330 | 1,40 | 88,500 | * 85,950 88,500 | * 83,400
Sept. 8.9k | 325 | $1,520 15| 1,300 | #1420 | * 84,500 | * 83,500 |#* 84,500 82,500
Oct. 3| ¢v1,510 | %28 | ¢ 1,370 | *1,420 | % 87,200 | * 86,650 |* 87,200 86,100
Nov. 9.58 1| 1,360 |te2|¢ 1,280| 1,320 78,300 80,550 82,800 78,300
Dec. 10.00 9.06 | 31| 1,500 k| 1,260| 1,390 | 85,600 85,250 85,600 84,900
[Yearly 1,540 1,150 | 1,390 [t,004,200

# Estimated * Partly estimated % And other days ¢ Mean daily
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DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL AT LAS MORAS CREEK
Near Quemado, Texas
1949

RECORDS : Based on 14 meter measurements and a continuous record of gage heights. Computa-
tions by shifting channel methods. Record began June 21, 1949.

Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 # 1,220 | ®1,3h0 | 1,400 1,390 | 1,k10 | 1,370
2 * 1,330 | ® 1,340 | 1,380 1,390 | 1,k20 | 1,370
8| - * 1,350 | *# 1,360 | 1,380 1,400 | 1,420 | 1,420
4 * 1,320 1,370 | 1,380 1,400 | 1,410 | 1,430
5 * 1,300 1,370 1,370 1,400 | 1,h00 | 1,430
6 * 1,270 1,370 | 1,350 1,390 | 1,410 | 1,430
7 * 1,240 1,1k0 | 1,340 1,h10 | 1,h00 | 1,410
8 * 1,240 1,280 | 1,360 1,400 | 1,k00 | 1,400
9 * 1,240 1,340 | 1,3h0 1,00 | 1,390 | 1,hk00

10 ® 1,220 | * 1,310 | 1,320 1,390 | 1,380 | 1,360
11 21,220 | * 1,360 | 1,350 1,400 | 1,390 | 1,390
12 * 1,180 1,390 | 1,350 1,420 | 1,390 | 1,410
13 * 1,180 1,350 | 1,h10 1,410 | 1, 1,390
14 * 1,180 1,330 | 1,420 1,400 | 1,390 | 1,ho0
16 * 1,210 | # 1,330 | 1,420 1,400 | 1,390 | 1,380
16 * 1,210 | * 1,370 | 1,380 1,k00 | 1,390 | 1,380
17 * 1,220 1,350 { 1,hkoo 1,4%0 | 1,380 | 1,370
18 * 1,210 | ® 1,380 | 1,400 1,400 | 1, 1,380
19 *1,220 | * 1,370 | 1,400 1,390 | 1,380 | 1,370

20 * 1,200 1,380 | 1,390 1,400 | 1,390 | 1,370
21 * 1,320 | * 1,220 1,390 | 1,430 1,400 | 1,390 | 1,360
22 * 1,990 1,240 1,390 1,420 1,400 | 1,380 | 1,360
23 * 1,260 1,230 1,330 1,420 1,410 | 1,38 | 1,360
24 * 1,250 1,270 1,380 | 1,h00 1,430 | 1,390 | 1,360
25 * 1,280 1,310 1,380 | 1,500 |* 1,450 | 1,380 | 1,360

26 * 1,320 1,380 | * 1,390 1,h00 |* 1,420 | 1,380 ( 1,360

27 * 1,310 1,290 1,400 | 1,k00 1,390 | 1,380 | 1,360

28 * 1,230 1,360 1,390 | 1,400 1,370 | 1,380 | 1,360

29 * 1,230 1,k10 1,390 | 1,380 1,390 | 1,370 { 1,370

30 * 1,230 1,350 1,370 | 1,380 1,380 | 1,370 | 1,350

81 * 1,340 1,370 1,390 1,360

*42,070 43,420 42,820

Sum ¥39,160 1 41,570 > Ni,7ho

Current Year 1949 Period
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- . —
High Low | Day Day Feet | Acre-Feet Normal Maximum Minimum

Jan.

Feob.

Mar .

Apr. i

May

June

July 9.98 8.87 | 29 1,450 | 13 i* 1,160 |* 1,260} * 77,700

Aug 9.88 8.55 |[%13 1,k00 T 1,060 [* 1,360| * 83,400

Sept. | 9.97 9.47 |%15 ,b50 | 10 | 1,320 | 1,390| 82,500

Oct. | 10.02 9.64 | 25 1,460 | 28 | 1,360 | 1,k00| 86,100

Nov. 9.90 9.61 3 1,430 |19 | 1,360 | 1,390| 82,800

Dec. 9.96 9.62 5 1,440 30 1,330 1,380 84,900
early | I l

® Eotimated ¥ Partly estimated ¥ And other days
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DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT
Near Eagle Pass, Texas

DESCRIPTION: The main Maverick Canal divides into two branches at a point about 31.8 canal
miles below the point at which water from the Rio Grande is diverted. One branch leads to
the power plant and back to the Rio Grande. The other branch forms the Maverick Canal Ex-
tension which is used to transmit irrigation water. The water-stage recorder is located
at a wood pile bridge about 1 mile below the heading of this canal extension. Meter meas-
urements are made from the bridge.

RECORDS: Based on 28 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: April 1, 1839
through December 1980.

REMARKS: Irrigation from this canal extension began in June 1938, and in 1950, 23,773 acres
of iand were irrigated north and south of Bagle Pass. Some water from this canal exten-
sion returns to the river below the power plant.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 394 second-feet on December 15, 1950.
Min., sometimes dry.

Average Flow in Second-Feet

Daily: Max . 355 Dec. 19, 1950 Min. gometimes dry
Monthly: Max . 329 Dec. 1950 Min. 18.7 March 1939
Yearly: Max. 244 1950 Min. 62.1 1939
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 141 24k 237 300 270 124 263 24y 173 178 292 307
2 1h2 2h5 248 307 267 120 273 2ho 172 198 283 309
3 138 243 256 301 266 121 274 234 172 23h 297 31%
4] 185 23l 265 296 264 120 281 215 191 229 306 31h
5 169 208 261 293 270 122 296 216 203 24k 298 312
6| 158 218 261 302 267 120 306 211 203 251 286 340
7 164 220 272 306 26U 125 305 21k 204 247 288 337
8| 171 226 267 300 265 123 305 214 205 248 301 337
9| 180 222 267 303 265 126 300 212 202 252 295 332
10| 178 226 260 305 263 126 292 210 204 260 295 342
11| 190 225 263 306 |[* 168 127 268 212 212 260 297 352
12| 197 226 264 311 * B0.9 126 288 215 227 259 295 332
18| 198 232 261 311 |* 109 173 272 215 239 262 287 352
14| 198 227 261 285 165 211 226 20k 251 277 298 344
15 158 228 256 257 169 198 172 197 253 307 299 336
16} 197 230 260 235 168 185 202 192 260 296 286 301
17 201 227 265 245 167 201 209 187 258 290 297 344
18 198 236 265 236 163 226 211 195 260 292 311 349
19| =200 2h2 268 246 167 215 212 197 256 302 318 355
20] 201 243 268 246 166 275 212 206 261 301 319 333
21 202 233 257 255 167 276 212 199 262 299 308 326
22| 204 224 262 251 164 249 210 197 262 301 261 338
28| 205 219 266 256 164 209 223 201 262 310 320 320
24! 207 233 263 255 165 222 222 195 2l2 306 313 297
25| 228 231 268 253 166 237 218 198 197 308 313 29%
26 231 221 272 251 168 256 222 221 172 305 314 307
271 242 229 283 252 166 271 230 232 177 295 318 328
28| 2.8 233 283 257 168 271 239 216 177 290 301 33k
20| 24k 291 26k 167 o7k 239 193 177 293 298 343
30| 246 301 261 166 268 238 188 181 299 307 334
81| 243 308 18k 2ko 178 321 3h5
6,42 8,246 2 6,450 8,514 10,206
Suml oo P g0 6,008.9 T 7,680 ’ 6,515 ’ 9,000~
i 1939-1950
192450 Current Year 1950 Period 939-195
Month Extreme Second-Feet Average| y .. Acre-Feet
lon
i i Second-
Averaﬁ‘ed‘liasm::" —Da_y‘ High Day Low Feet | Acre-Feet Normal Maximum Minimum
Jan. .96 .22 | 28 258 6| 133 196 12,000 8,508 12,000 |® 2,140
Feb. .92 .65 4 258 L 1617; 229 12,100 g,ggg ig,zgg 5 i,ﬁg
Mar. .82 09 | 31 313 2| 19 267 16,400 u
Apr. 1.59 .5% 13 326 29 | 182 275 16i 400 8 ishh 1611400 5:1430
May 3,22 434 | 11 309 $11 |* 80.9 194 12,000 7,078 12,000 2,840
June 2.40 1.95 | 22 293 $2 17 191 11,400 7,641 11,400 3,750
July 1.77 1.3 | 9 326 15 | 164 248 15,200 9,313 15,200 4,510
Aug. 1.86 2.80 3 251 17 | 157 208 12,800 8,512 1%,100 3,480
Sept. 2.86 2.2 | 2k 284 25 | 142 217 12,900 8,120 12,900 I, 600
oct. 1.65 .03 | 31 337 1| 160 275 16,900 9,443 16,900 5,130
Nov. .70 .02 | 30 359 $5 | 165 300 17,900 9,996 17,900 4,170
Dec. 1.10 0 15 39 5| 182 329 20,200 10,558 20,200 4,280
Yearly| 19.85 ik,.22 394 * 80.9 oLk 176,800 10h,114 176,800 4k, 950
T Eotimated * Partly estimated ¥ And other days ** On the U.S. side from Quemado to El Indio, Texas.

¥
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DIVERSIONS FROM THE RIO GRANDE
ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY, TEXAS

The total diversion of 1,489,800 acre-feet to this area was made almost entirely by
pumping from the river to irrigate 602,380 acres. Diversions were actually measured for 92%
of the acreage. Diversions to the remainder were estimated. Measurements in general were
nade by Venturi Meters, by open channel rating stations, and Deflection Meters developed by
this Commission, although a small part was measured by plant efficiency and power input.
There is some re-use of drainage water within the area. Drainage water which escapes from
the area does not return to the Rio Grande. In addition to the irrigated area, there were
43,948 acres of dry-farmed land within the area. More than one crop per year is often grown
on some of the land.

Average Flow in Second-Feet

Daily &: Max. 4,510 July 19, 1980 Min. 0 Sept. 25, 1949

Monthly: Max. 3,660 June 1949 Min. 25.2 June 1930

Yearly: Max. 2,060 1950 Min. 653 1941

Mean Daily Discharge in Second-Feet 1950 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.

1 287 | 2,7%0 ] 2,360 1,650 | 1,680 2,130 2,450 3,090 1,780 | 1,730 | 2,700} 2,1k
2 709 | 2,680 | 1,800 1,680 { 1,730 1,180 2,h20 2,790 1,810 | 2,770 | 2,4k90| 1,910
8| 1,260 | 1,830 | 1,580 | 2,550 | 1,700 6ol 2,760 2,750 1,960 1,900 | 2,2k0| 1,600
4{ 1,40 | 1,080 | 1,110 | 2,130 | 1,6k0 2hh 2,k90 2,940 2,730 849 | 1,720 | 2,080
5 782 | 1,2h0 547 | 1,650 1,530 623 2,800 2,380 3,280 1,020 1,470} 1,900
6 8713 | 2,680 622 1,330 | 1,470 305 2,160 2,130 3,420 | 1,180 | 2,350 936
7 910 | 2,900 | 1,180 1,460 1,400 920 1,690 3,150 3,270 1,040 2,320 818
8 Yoo | 2,840 1,150 | 1,480 1,390 919 1,870 3,020 3,120 883 2,160 | 1,740
9| 1,630 | 2,720 933 | 1,480 1,130 1,230 1,670 3,120 2,240 1,670 2,070 | 2,190

10 | 2,260 | 2,630 7k | 1,760 | 1,390 1,390 1,660 2,910 1,600 | 1,890 | 1,680 1,920

11| 2,200 2,050 5461 1,890 1,910 1,240 1,380 2,640 2,880 1,870 575 | 1,840
12} 2,100 | 1,600 370 | 2,030 1,830 1,770 1,3h0 2,000 2,700 1,770 1,160 | 1,930
18| 1,940 ! 2,660 | 1,020 1,980 | 2,280 1,950 1,380 1,400 2,480 | 1,640 | 2,060 1,800
14| 1,770 2,9%0 | 1,020 1,840 | 2,730 2,150 1,k10 2,990 2,500 1,260 | 2,110 1,700
15| 1,250 2,860 1,130 | 1,680 | 2,820 2,570 1,210 3,270 2,250 1,060 | 2,300 1,600

16| 2,420 | 2,700 1,3k0| 1,300 | 2,L00 2,830 1,200 3,420 1,880 | 2,700 | 2,240 1,hk0
17| 2,640 | 2,520 1,1%0| 1,580 2,020 2,700 2,860 3,200 1,400 2,980 2,060 | 1,290
18| 2,700 | 2,130 634 | 1,700 | 2,230 2,560 L,230 2,730 2,130 | 2,600 | 1,830 1,890
19| 2,600 | 2,030 s97| 1,780 | 2,470 3,450 k,510 2,020 1,300 | 2,270 | 1,770| 1,850
20| 2,510 | 3,0k0| 1,960} 1,800 | 2,330 3,500 4,40 2,080 1,870 | 2,00 | 1,930| 1,880

21| 2,070 | 2,600| 2,000 2,270 | 1,3k0 2,940 4,400 2,910 1,760 | 2,10 | 1,950] 1,780
22| 1,650 | 2,510| 1,850| 1,990 | 1,570 2,580 3,730 2,720 1,680 | 1,760 | 1,860| 1,480
28 | 2,850 | 2,530| 2,000| 2,010 | 1,630 2,760 2,680 2,610 458 | 3,180 | 1,83%0} 1,200
24| 2,810| 2,5%0| 2,170 2,530 | 1,6k0 k4,010 3,290 2,520 782 | 3,020 | 1,950| 1,100
26| 2,780 | 1,920| 1,7h0| 2,640 1,760 4,160 3,h20 2,290 1,880 2,660 1,730 | 1,180

26 | 2,820| 1,i90| 1,4301 2,870 1,790 4,390 3,020 1,560 2,730 2,570 1,480 | 2,040
27| 2,260 2,840| 2,570 2,700 1,670 4,100 3,080 1,600 2,960 2,320 1,930 | 1,910
28| 1,900{ 2,610 2,800| 2,550 1,160 3,800 3,220 2,590 2,880 1,350 2,150 1,750

29 2500 1,670 | L,520 | 3,55 | 2,620 | 2,590 | 2,950 | 1,310 | 1,970| 1,700
30 2,280| 1,460 | 1,540 | 2,960 | 2,150 | 2,070 | 2,270 | 2,510 | 2,020 1,610
31 2,170 1,770 2,960 | 1,720 2,580 il
S 57,700 69,535 79,810 60,882 oL
um w263~ sowo gohgo 66,980 58105
Current Year 1950 { Period 1922-1950 JAcre Feet
Extreme Second-Feet Average |  Total Acre-Feet )

Second- N |
Feet |Acre-Feet| Normal Maximum l Minimum !1935-1950

1,900 | 117,000| b4,338 | 117,000 7,700 | 51,829

2,390 | 133,000 63,842 | 134,000 6,960 | 67,051

1,460 89,800| 85,797 156,000 14,100 89,571

1,920 | 11h,000| 75,953 | 125,000 | 29,500 | 87,910

1,790 | 110,000| 70,30k | 135,000 4,210 | 81,946

268 2,520 | 138,000| 70,611 | 218,000 | 1,500 | 92,237

July | 1.8 1 | w510 |16 1,200 | 2,600 | 160,000{ 75,992 | 161,000 | 10,000 | 114,362
hg. | 2115 1% | %20 |33 | 1ohoo | 2j560 | 157,000| 81,222 | 157,000 | 19,100 ; 104,258
Sopt. | .58 6| 3mzo |23 | us8 | 23230 | 133,000 59,43 | 133,000 | 8,020 | 79,804
oy 219 | 213 | 23 3,180 » 849 | 1,960 121,000| 62,262 131,000 21,400 18,130
Nov. | 1.22| .61 11 g700 |11 575 | 1,980 | 115,000| 63,353 | 128,000 | 11,500 | 88,782
Dec. | 1.68 | O 9l 2,000 | 7 818 | 1660 | 102,000| U9,017 | 124,000 | 10,b00 | T7h,282
[Foarty| 281 (D6 | | %530 || @ [ 2,060 [,489,800] 801,57k | 1,189,600 | ¥r2,500 [Lo13162

%+ TLower Rlo Grande area on U. 5. Side from Rio Grande Clty to the Gulf of Mexico. ¢ Mean daily
§ Period 1938-1950
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DIVERSIONS FROM THE RIO GRANDE INTO THE RETAMAL CANAL
Near Rio Bravo, Tamaulipas

DESCRIPTION: Water-stage recorder and cable with car located .87 mile below head gate. The
head gate is about 1,000 feet from the Ric Grande. This canal diverts from the Rio Grande
at a point about 24 river miles below the Hidalgo-Reynosa Bridge near Hidalgo, Texas, and
1,108.8 river miles below the American Dam at El Paso, Texas. The zero of the gage is .85
foot above mean sea level, U.8.C. & G.5. datum.

RECORDS: Based on 157 nmeter measurements during the year. Computations by shifting chan-
nel methods. Records available: September 1939 through December 1850.

REMARKS: Retamal Canal has a capacity of about 7,000 second-feet. It empties into Culebrén
Reservoir, which in turn discharges into Villa C4drdenas Reservoir from which a canal leads
to Palito Blanco Reservoir. These reservoirs are used for irrigation purposes. During
Rio Grande floods, floodwater may escape from Villa Cérdenas via Floodway No. 1 to the
Gulf of Mexico. No use was made of this floodway in 1950 due to lack of floodwater. In
1950, 123,552 acres with irrigation facilities were cultivated under Retamal Canal, of
which 93,652 acres were irrigated with 91,980 acre-feet of water.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,990 second-feet on September 12,
1944, with a gage height of 76.31 feet. Min. Sometimes dry.

Average Flow in Second-Feet

Daily: Max. 6,920 Sept. 12, 1944 Min. sometimes dry
Monthly: Max. 3,280 Sept. 1944 Min. sometimes dry
Yearly: Max. 769 1949 Min. 212 1950
Mean Daily Discharge in Second-Feet 1950 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
11 239 84,8 | 80.9 | 13.4 15.9| 1,170 9.2 | 150 0 1,550 15.2 | 5.3
2| o239 8.k 83.0 16.6 19.8) 731 76.6 9k.3 31.8 918 8.1 .2
8| 213 92.5 | 98.2 | 205 15.2| 646 81.2 5.9 106 699 2.8 | b2
4| 223 | 136 157 16.6 9.2| 1,h90 43,1 78.4 106 67k 3.2 | 10.9
5| 313 |193 213 15.9 6.0] 1,820 15.2 | 158 253 611 9.5 | 9.9
8| 385 173 23l 14,8 7.1| 1,330 7.8 | 3071 o 536 28.3 | T.4
7| 37k | 101 220 4.8 9.5| By 0 364 17h 52 10.9 | 46.6
8| 357 76.6 | 166 19.8 29.3| 749 4} 752 85.1 582 6.7 | 65.17
9| 323 71.3 | 136 39.6 o7 766 0 869 35.3 830 b2 | 23,3
10 212 75.2 | 121 37.8 b7.3 572 o 671 61.4 830 2.5 7.8
11| 47 78.4 | 132 35.3 23.3 Uy o k70 364 695 3.2 7.1
12| 164 121 1ko 26.8 6.4 37k [ 374 18.4 526 38.8 1 71
18| 176 | 177 143 15.2 2| 249 [ 3hy 33.2 h1y 34,3 | 5.7
14| 176 | 132 k2 1.3 23,3| 127 [} 292 50.1 364 2.k | 6.4
15| 164 93.2 | 155 7.4 6.4 79.8 0 172 20.0 345 8.5 | 10.9
18| 164 76.3 | 149 1.1 12,7 92.2 3} 135 12.4 290 6.4 | 2h.0
17| 110 66.4 | 106 35.0 T7-7 509 8 7.0 205 5.3 | b1.7
18| 908/ 75.2 | 95.3 | 20.8 357 167 1,290 85.5 k.9 160 5.3 | k7.7
19| 84.8] 129 125 2L} 151 120 1,00 |* 83.3 3.2 146 5.3 | 17.0
20| 121 | 148 110 31.8 157 57.2 872 |2 10 2.8 115 1k, | 11.7
211 143 102 66.4 | 353 164 13.8 Th2 * 146 1.8 85.5| 95.0 | 13.1
221 192 85.5 | 52.3 | 639 Lok 8.1 600 59.0 1.h 96.4| 22.6 | k1.7
28| 218 19.5 37.8 | 448 862 207 Lok 11.3 2,1 85.8| 21.9 | 75.6
24! 141 81.6 | 29.7 | 253 £99 319 shy 5.7 7.3 27.5 36.4 | 85.1
26! 108 88.6 | 26.8 | 12 561 k52 668 2.5 113 12.7| 32.5 | 96.8
26 117 | 132 34,6 | 103 470 385 671 1.k 885 7.1| 37.8 ] 75.9
27| 134 | 156 4.6 | 685 392 217 561 11.3 688 3.9/ 16.3 | ¥9.h
28| 160 | 101 3.2 | 31.1 274 95.0 459 5.7 | 1,600 3.9/ 28.3 | 32.1
29 | 197 22,6 | 10.9 | 1,8%0 23.7 351 7 | 2,150 19.8; 10.9 | k0.6
80| 167 18.7 9.9 | 2,810 9.9 301 o 2,140 2.8 6.7 | 37.8
81| 108 16.6 1,950 23k (] 15.5 34.6
. 2,490. 13,851, .8 11,335.9 k7.3
Sum 5,960.65'010 > 3,191.7 03 5e 2,011 9,572.1 5,960 8,970.6 563.4
Current Year 1950 Period Sept. 1939-1950
1940-50 Extreme Second-Feet Average f Acre-Feet
Month —5 Rainfall High L Second-| "
ver:lﬁed‘ e:m :* Day '8 T,:; o Feet | Acre-Feet Normal Maximum Minimum
Jan. 1.65 .38 6 403 19 2».2 1g§ 11,820 12,2;; gg,;gg 2,032 N
Feb. 1. .34 6 211 9 5. b1 5,970 1 .
var. | 130 R ko | 31| 1k | 103 6,330 | 12,258 5,110 0
Apr. 1.38 1.10 |22 685 + L. 85.0 4,940 16,351 98,580 0
May 3.38 1.4 | 30 [ 3,070 13 2-2 322 22,360 51,223 gé’ﬁgg :,;gg
June 2.66 2.80 1, 22 N 2 27,470 )
e 1 35 1 3B 1B e || o |5 | 8o | 2msem | moy00 360
Aug. 2.82 .93 9 886 # 0 192 11,820 33,411 96,180 138
Sept. | 3.57 1.92 | 29 | 2,210 1 0 299 17,790 63,187 195,100 0
Oct. 2.6 3.1 1| 1,80 28 3.5 | 366 22,k80 58,828 12, 600 14,160
Nov. .91 .61 21 107 10 2.1 18.8 1,120 16,808 32,300 1,120
Dec. 1.42 01 100 2 3.2 30.6 1,880 12,940 21,080 1,880
Yearly| 23.91 | 15.05 3,070 [ o 212 153,470 | 326,365 556,590 153,470

» Eotimated * Partly Eetimated ¥* Mean Rainfall from Reynosa to Matamoros # Various days of the month

LX
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MUNICIPAL WATER USES
In Acre-Feet

Tabulated below are yearly and monthly amounts of water pumped from the Rio Grande or tributar-
ies into the municipal distribution systems of several towns along the border. The municipal and
industrial water supply for the El Paso area in Texas and Judrez in Chihuahua came from wells prior
to November 7, 1943, when the City of El Paso began diverting some water from the Rio Grande for
municipal use as shown in the table ‘below. The Del Ric water comes from San Felipe Springs, the
Eagle Pass water comes from infiltration wells in or adjacent to the bed of the Rio Grande, the
Guerrero water comes from the Rio Salado, and the others from the Rio Grande. Because of changing
conditions, the period records are limited here to the past ten years.

The population figures shown below are the 1950 census figures (of both nations).

In The United States

El Paso (Pop. 130,003) Del Rio (Pop. 1k,191)
Month Period Nov. 1943-1950 Period 1941-1950
1950 Average Maximum Minimm 1950 Normal Max imum Mintmm
Jan, 0 .7 150.3 4] 148.9 105.3 148.9 72.0
Feb. o} 199.1 651.6 0 156.5 108.3 156.5 64.5
Mar, 116.3 399.5 812.8 63.4 185.2 155.0 211.9 89.7
Apr. 854.8 585.1 854.8 363.6 246.6 170.0 246.8 118.4
May 959.2 641.7 959.2 430.3 251.3 194 .4 259.1 130.8
June 1,093.6 757.1 1,093.6 536.3 268.5 206.4 305.0 163.6
July 871.2 755.6 977.0 538.1 331.2 256.6 358.6 172.3
Ang. 1,128.5 751.1 1,128.5 Sih.h 356.9 252.2 356.9 180.3
Sept. 939.5 617.2 939.5 207.7 255.8 194.1 255.8 116.5
Oct. 915.0 548.4 915.0 193.4 229.6 1k6.5 £32.9 84.8
Nov. 789.9 381.1 789.9 0 190.9 134.3 214.8 85.4
Dec. 952.8 h28.9 952.8 0 184.2 117.7 18%.2 78.5
Yearly 8,620.8 6,106.5 8,620.8 L,049.5 2,805.6 2,060.8 2,805.6 1,%07.3
Eagle Pass (Pop. 7,247) Laredo (Pop. 51,694)
Month Period 1941-1950 1950 Period 1941-1950
1950 Normal Max 1mum Minimim % Normal Meximum Minimm
Jan. 61.3 55.1 63.5 kL9 369.2 301.4 370.1 148.2
Peb. 52.1 54.9 62.7 46.5 352.0 300.7 366.4 188.0
Mar. 75.1 71.8 90.5 5k.5 Lhg.9 393.6 k3.8 162.4
Apr. 5.7 2.8 92.6 62.4 502.3 420.0 skk.3 185.5
May 70.2 72.8 $0.0 55.0 526.4 ¥70.3 607.0 194.6
June 86.8 8s.3 108.0 k0.0 587.8 511.2 660.7 199.7
July 103.7 104.1 120.5 92.8 685.0 55%.9 685.0 209.1
Aug. 91k 98.8 131.3 75.4 705.7 561.6 705.7 285.3
Sept. T™.9 78.2 90.7 k9.6 590.8 452.0 601.1 27h4.6
Oct. 81.1 65.2 92.1 41.0 582.9 415.4 582.9 207.6
Nov. 66.8 61.1 99.9 47.8 27,1 363.8 o721 213.8
Dec. 59.9 57.9 70.4 46,2 405.1 326.6 405.1 197.7
Yearly 899.0 877.0 1,023.7 771.5 6,18k.2 5,070.5 6,184.2 2,450.6
Roma (Pop. 1,575)* Rio Grande City  (Pop. 3,900) Brownsville (Pop. 36,176)
Month Period 1941-1950 Period 1941-1950 Period 1941-1950
3950 liorm:l-_‘ Maximm | Minimam 1950 Normal | Maximm| Minimum 1950 Normal | Meximum | Minimum
Jan, 9.4 6.0 14.3 2.4 40.8 247 k0.8 14,7 | u89.7 238.3 489.7 112.1
Feb. 9.9 6.2 12.9 2. 33.2 22,5 33.2 4.8 | 2947 229.2 497 99.4
Mar. 13.0 7.0 13.0 2.0 35.0 28.2 35.4 19.9 510.3 255.2 510.3 111.%
Apr. 10.4 7.2 10.7 2.9 38.7 31.0 38.7 18.8 1 sko.7 | 277.5 | 549.7 123.2
May 16.1 8.5 16.1 2.2 ho.6 33.7 ko.6 21.1 | 568.9 | 305.0 | 568.9 120.7
June 16.6 8.9 16.6 2.2 4.6 31.9 %1.6 19.4 | 545.3 | 312.8 | 561.0 113.8
July 17.9 9.6 17.9 3.0 58.0 37.h 58.0 17.1 676.0 365.6 676.0 147.5
Aug. 17.4 9.0 17.4 3.5 70.4 %0.8 70.b4 8.5 | 664.6 | 350.4 | 664.6 162.3
Sept. 15.3 7.8 15.3 2.5 69.6 35.8 69.6 17.1 645.8 1 305.5 645.8 115.6
Oct. 13.7 7.2 13.7 3.0 58.3 33.1 58.3 19.0 | 569.2 | 289.8 | 569.2 118.6
Fov. 12.8 6.4 12.8 2.6 51.7 29.6 51.7 15.9 490.3 | 27k.0 | L91.0 11k.2
Dec. 12.5 5.8 12.5 2.3 67.9 28.9 67.9 13.9 | 509.9 | 266. 509.9 108.2
Yearly | 165.0 89.6 165.0 .3 |605.8 | 3717.6 { 605.8 | 218.0 [6,71h.4 |3,469.3 |6,71k.4 {1,503.9
In Mexico
Nuevo Laredo (Pop. 59,274) Guerrero (Pop. 1,995) Matamoros {(Pop. 42,897)
Month Period 1941-1950 Period 1943-1950 Period 1942-1950
1950 1950 1950
Normal | Maximum | Minimm Average | Maximm| Minimuwm Average | Maximum | Minimm
. 269.2 169.8 269.2 101.0 4.8 L9 5.5 4.3 121.8 85.8 121.8 [* 8.4
;::. 222.8 12?.3 252.8 97.5 4.5 4.6 5.2 4.3 112.0 79.9 112.0 64.0
Mar. 339.9( 215.0 339.9 108.6 5.3 5.5 6.3 5.0 122.3| 90.3 1223 e 68.5
Apr. 362.0 2304 362.0 132.7 5.3 6.3 7.3 5.3 118.0 89.0 118.0 2 68.4
May 386.3 254.0 386.3 122.8 5.8 7.3 8.0 5.8 126.6| 9h.7 126.6 [* 68.4
June 395.5| 260.4 395.5 1342 6.8 7.9 8.5 6.8 123.6| 93.8 123.6 . 68.5
July 425.5 285.9 k25.5 115.2 7.8 9.0 10.1 7.8 124.8 97.4 124.8 * 8.4
hug. u40.5|  293.9 440.5 157.2 9.6 | 10.2 11.3 9.6 125.71 98.8 128.5 . 68,4
Sept, LoB.0o| 2k7.5 408.0 123.1 9.2 8.5 9.2 7.3 1315 93.5 1315 48 68.2
oct. | 375.0| 237.8 375.0 133.7 8.9 8.2 8.9 6.5 139.0] 98.5 139.0 [r 8.
Fov. 355.6| 210.8 355.6 121.5 7.0 6.6 7.3 k.9 136.9 90.7 136.9 66.8
Dec, 339.1 194.1 339.1 99.7 5.5 5.5 6.3 5.0 138.6 90.1 138.6 70.0
Yearly B,349.4| 2,76k.9 | k,349.h | 1,504.7 80.5 | 8k.5 87.5 80.5 1,520.8] 1,202.5] 1,520.8 |* 821.1

d Los Saenz, Escobares (250 population)
% Estimated * Population figure includes Los Saenz. In addition to Roma an >
and Cd. Miguel Alemdn in Mexico {formerly San Pedro de Roma, 2,032 populaticn) are served by this eystem.
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

At each station several water samples were taken each month by one of four methods:

A. By lowering an open small-necked bottle 1in one or more verticals 1in the stream
cross section, being careful to approach but not to strike bottom, thus securing an inte-
grated sample at all depths. A monthly composite sample was later made by using from each
sample a quantity proportional to the river flow volume represented by each sample. The
gravimetric percentage of silt in this composite represented that in the monthly river flow.

B. By obtaining one depth integrated sample, with an U.8.-D43 sampler, at each of
three verticals spaced at 1/6, 1/2 and 5/6 of the stream width. The gravimetric percentage
of silt for each measurement was computed by weighting the percentage of silt represented by
each of the three samples by the partial flow in its section of the stream. These measure-
ments were plotted on the station gage-height hydrograph from which a silt concentration
graph was then drawn between plotted points. From this graph mean daily silt concentrations
were then determined.

C. By sampling at the stream surface, with a separate bottle at each of three points
spaced 1/6, 1/2 and 5/6 of the stream width. A coefficient of 1.10 was then applied to the
average gravimetric percentage of silt in the three bottles, and this product was then ap-
plied to the volume of stream flow represented by that set of samples.

D. By dipping near the surface with a small-necked bottle in turbulent water at the
head gate of the Maverick Canal. The gravimetric percentage of silt in each weekly sample
was then applied to the volume of canal flow represented by that sample. The flows repre-
sented by each sample were determined on the basis of Rio Grande stages at Del Rio.

For ease of comparison the assumption is made that one cubic foot of silt weighs 66.7
pounds, or one acre-foot of silt will weigh 1,452 tons.

CORRECTION: See page 108.

1950 T Period of Record

Month Tons Number Gravimetric Percentages Acre-Feet at 1,452 Tons Per Acre-Foot
’ of i ini
Water Silt Samples Average MS‘:’:::I“em MSI:rIn':‘I.em Average ] Maximum I Minimum
Rio Grande at El Paso, Texas
Poriod September 1947-1950

Jan. 13,360,000 784 31 005865 5k T3 1.4 .25
Feb. 13,826,000 3,210 28 02325 2.2 1.13 2.2 .33
Mar. 65,297,000 49,000 31 07504 33.7 17.% 33.7 4.9
Apr. 78,401,000 39,300 29 05016 27.1 29.2 33.5 26.9
May 77,010,000 29,300 31 03811 20.2 32.3 63.3 13.3
June 80,957,000 221,000 30 2727 152 T1.4 152 k.2
July 106,555,000 180,000 31 1689 12k 70.0 12k 38.5
Aug. 93,505,000 75,100 31 .08037 51.7 42,6 56.8 19.4
Sept. 60,507,000 19,100 30 03159 13.2 38.0 92.3 13.2
oct . 24,897,000 17,100 28 06877 11.8 b4 11.8 1.0
Nov. 14,867,000 157 30 003071 31 .98 1.5 31
Dec. 13,187,000 179 31 001357 12 .87 2.1 a2
Yearly 642,369,000 634,530 361 09876 436.87 309.01 436 .87 225.57

Samples and Analyees by U. S. Section, Method A.

Rio Conchos at Cuchillo Parado, Chihuahua

Jan. 65,562,000 0 14 0 0 0 o 0 [ [}
Feb. 64,458,000 0 12 0 0 [+] 0 .67 4.0 [
Mar. 66,334,000 0 1k 0 [ [ [ 0 0 0
Apr. 27,497,000 [ 12 [ [ o [ 0 0 0
May 30,561,000 0 13 [ o 0 [ 8.5 28.2 0
June 59,844,000 75,000 13 .1253 5736 0 51.7 30.6 126 0
July 133,796,000 | 1,069,000 17 7993 1.8879 0 736 42 890 0
Aug. 8k,245,000 514,000 1 6101 2.0515 [J 354 327 9L8 4.8
Sept . 111,789,000 828, 000 1k L7410 1.4692 .0099 570 502 1,190 .32
Oct. 86,772,000 510,000 13 5877 2.63h1 0 351 301 o
Nov. 58,336,000 233 1k 000k .0028 [ .16 63 3.6 0
Dec. 52,139,000 1,200 b 0023 .0039 0 .83 Lk 0
Yearly 841,333,000 | 2,997,433 154 3564 2.6341 0 2,063.69 1,612.54 2,590.4 229.8

Semples and Analyees by Mexican Sectlon, Method C.

Rio Grande at Lower Presidio Station -1949

Jen.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct. 127,091,000 147,000 17 1158 221k 00715 101
Nov. 103,099,000 16,400 12 0159 .0386 00294 11.3
Dec. 76,180,000 6,410 13 00842 L0113 .00k16 LS

Yearly
Samples and Analyses by U. S. Section, Method B.
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

1950 Period of Record
Month Tons Number Geavimetric Percentages Acre-Feet at 1,452 Tons Per Acre-Foot
Water l Sitt Su::Iu Average Ms‘:'::l"."' s':"n':r." Average l Maximum | Minimum
Rio Grande at Lower Presidio Station Poriod Ootober 1949-1950
Jan. 83,755,000 15,000 13 0179 0280 00443 10.3
Peb. 70,902,000 13,600 9 .0192 0346 .0109 9.4
Mar. 67,060,000 21,200 5 L0316 0776 00190 1k.6
Apr. 23,970,000 1,760 5 .00736 0139 .00556 1.2
May 26,097,000 2,440 L 00935 .00886 00542 1.7
June 62,165,000 171,000 11 2746 729 00995 118
July 170,704,000 | 1,673,000 10 9799 1.4805 1,150
Aug. 107,242,000 '} 735,000 10 L6851 1.653% 013k 506
Sept. 153,503,000 | 2,08k,000 13 1.3579 1.9005 .0211 1,4k0
Oct. 127,050,000 739,000 13 5813 1.1540 0256 509 305 509 101
Nov. 65,475,000 19,000 i 0290 0362 0239 3.1 12.2 13.1 1.3
Dec. 59,073,000 11,100 5 .0188 0273 .0: 7. 7.6 7.6 .
Yearly [1,016,996,000 | 5,486,100 | 102 5354 3,780.9
Samples and Analyses by U. 8. Section, Mothod B.
Rio Grade at Langtry, Texas
Period 1 =1
Jan. 107,854,000 14,600 5 01358 10.1 8.6 11k 2.9
Fob. 95,023,000 8,450 8 o 5.8 1.0 36.9 3.3
Mar. 100,293,000 14,300 9 01429 9.8 9.4 27.0 2.7
Apr. 53,075,000 7,370 9 .01388 5.1 21.2 66.% 1.1
Mey ,850, 66,900 9 L1064 46.1 128 448 3.7
June 131,530,000 | 1,773,000 9 1.3478 1,220 k6o 1,220 2.8
July ,698,000 | 3,498,000 10 1.k066 2,h10 1,409 1,483 60.9
Aug. 210,384,000 | 1,94k,000 9 9238 1,340 1,11k 3,130 k7
Sept . 275,628,000 | 2,k22,000 10 .8789 1,670 1,797 3, 82.6
Oct. 183,953,000 806,000 7 4380 1,118 3,261 48,3
Nov. 93,335,000 11,100 8 01191 7.6 27.5 6 7.6
Doc. ,612, 5 9 006515 k.0 13.5 6.8 %.0
Yearly |1,652,235,000 |10,571,560 102 6398 7,283.5 6,117.2 8,747.7 |  1,3M7.2
Semples and Analyses by U. B. Section, Method A,
Pecos River near Comstock, Texas
Period June 1943-1950
Jen. 18,021, 1,390 15 007725 .96 .52 .96 .
Fob. 15,330,000 1,3h0 1h 00874k .92 81 2.1 .13
Mar. 15,813,000 783 16 .00kg52 kN .70 1.4 29
Apr. 16,436,000 1,300 15 ,007931 .90 6. h1.7 .19
Mey 19,759,000 1,900 15 009631 1.3 5.3 21.7 Sk
June 17,201,000 2,170 15 01262 1.5 k2 15.7 .6
July 47,967,000 22,500 16 .0L695 15.5 214 67.1 a9
Aug. 16,589, kog 15 002589 .30 2.9 20.0 .18
Sept. 29,313,000 1,580 13 005393 1.1 2.8 9.4 35
Oct. 19,921,000 1,260 16 006330 87 30.1 176 .22
HNov. 16,430,000 99.8| 15 0006075 .07 .35 1.2 .05
Dec. 18,967,000 10.0 15 0000529 .01 Sh 1.3 .01
Yearly | 251,747,000 34,761.8| 180 -01382 .97 76.02 199.36 17.09
Semples and Analyses by U. S. Sectlon, Method A.
Maverick Canal at Headgate
113,111,000 7,920 5 .007 .01l 004 5.5
110,119,000 5,510 5 005 011 .002 5.8
111,763,000 53,600 b 048 .089 008 36.9
June 117,073,000 588,900 3 .870 015 015 406
July 119,257,000 803,800 3 674 1.719 L0357 554
Aug. 120,254,000 871,800 i 725 1.697 034 600
Sept. 114,782,000 511,900 5 A6 967 .008 353
oct. 118,475,000 7,800 b .378 817 035 308
Nov. 106,398,000 20,000 i 019 029 .015 13.9
Dec - 116,399,000 15,100 5 .013 015 011 0.4
{ Yearly 2,301.5

Samplea and Apalyses by Divislon of Irrigation, 801l Conservation Service, Method D.



64

WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

1950 Period of Record
Month Tons Nun;ber Geavimetric Percentages Acre-Feet at 1,452 Tons Per AcresFoot
’ o Maxi ini ! -
Water Silt Samples Average s":;':;“'" MS‘::;‘IT Average Maximum | Minimum
Rio Grand,
io Grande at Eagle Pass, Texas Pertod 1934-1950
Jan. 228,270,000 32,700 26 01433 2.5 23.2 124 .07
Feb. 3,980,000 29,300 23 01595 20,2 59.8 768 2.6
Mar. 166,943,000 30,400 27 .01822 20.9 28.0 188 3.8
Apr. 116,885,000 29,200 25 02502 20.1 4.0 bes 3.0
Mey 141,496,000 118,000 27 08333 81.3 564 4,220 17.7
June 194,817,000 | 1,208,000 26 .6203 832 1,078 4,340 b3
July 360,493,000 | 2,976,000 26 .8256 2,050 1,352 7,840 12,0
Aug. 275,180,000 | 2,019,000 o1 7389 1,390 1,180 5,310 14.8
Sept 372,273,000 | 2,975,000 25 7992 2,050 2,833 10,800 13.0
Oct. 273,072,000 | 1,115,000 26 .hoBY 768 1,139 5,820 2h.0
Kov 136, 401,000 20,700 10 01514 14,3 115 562 12,3
Dec. 137,021,000 23,100 22 .01689 15.9 2h.2 8k.1 1.1
Yemrly |2,584,831,000 |10,576,400 290 hoge 7,285.2 8,k470.2 20,842.8 1,768.3
Semples by Mexican Section and Analysea by U. S. Section, Method A.
Rio Alamo at Cd. Mier, Tamaulipas
Period 1934-1950
Jen. 627,000 0 5 0 [+] [ [ 2.8 21.8 [
Feb. 346,000 0 7 o (] 0 [ 2 . 0
Mar. 20,000 0 [ [ "] [¢] [ 9.7 91.6 [+]
Apr. 695,000 386 7 0556 0580 4 .27 25.0 ee7 [
May 4,051,000 20,000 7 4938 5200 [ 13.8 47.6 236 2.2
June 6,520,000 26,000 6 3 6057 1} 17.9 60.8 71 o
Jaly 7,255,000 LL,700 8 6159 7270 0 30.8 21.2 92.8 4
Aug. 1,427,000 0 7 0 0 0 0 179 1,610 0
Sept . 21,724,000 230,000 9 1.0575 1.3873 0 158 279 2,920 1.5
Oct ,000 7 [ [ [ [} 89.3 558 [
Nov. 166,000 [+] 8 0 [} 0 o .92 5.2 4]
Dec. 228,000 0 T [ 0 ) o 1.3 16.1 s}
Yearly 43, 647,000 321,086 84 .T350 1.3873 [ 220.77 T17.0k4 3,156.57 15L.5
Samples and Analyses by Mexican Section, Method C.
Rio Grande at Roma, Texas
Poriod March 1929-1950
Jen. 230, 45k, 000 21,000 31 .009: 1.5 38.0 169 A
Feb. 186, 056,000 29,300 27 01573 20.2 71.3 1,010 .83
Mar. 174,345,000 16,400 31 009396 11.3 126 1,830 1.3
Apr. 1h6, 915,000 166,000 29 Jey 11k 356 2,780 .76
Mey 380,253,000 | 1,478,000 31 .3888 1,020 1,205 5,230 15.4
June 348,417,000 691,000 30 1983 476 1,303 7,220 10.6
July 330,221,000 | 1,876,000 30 5681 1,290 1,354 9,070 11.1
Aug. 266,010,000 | 1,245,000 31 680 857 1,423 3,720 3h.7
Sept. 379,713,000 |{ 1,971,000 30 5190 1,360 3,613 18,000 13.4
Oct. 302,698,000 | 1,719,000 3n 5678 1,180 2,053 9,240 89.2
Nov. 142,898,000 27,500 30 01926 18.9 149 ] L.8
Dec. 138,531,000 21, k00 31 01546 w7 52.9 319 1.0
Yearly [3,026,711,000 | 9,261,600 362 3060 6,376.6 11,7hk.2 30,839 2,31h.0
Samples by Mexican Section and Analyses by U. S. Section, Method A.
Retamal Canal Near Rio Bravo, Tamaulipas
# Poriod 1943-1950
Jan. 16,06%,000 1,800 11 .0l12 0165 .00B3 1.2 3.1 10.1 1.2
Feb. 8,114,000 795 12 0098 L0145 .0050 55 26.1 198 .21
Mar. 8,606,000 1,240 5 .o1hk .85 22,4 167 it
Apr. 6,716,000 11,100 10 1659 7.6 162 1,140 0
May 31,064,000 0 133 396 1.1
June 37,328,000 0 181 400 25
July 25,807,000 193,000 1 7495 8346 0560 133 168 661 12,1
Aug. 16,067,000 85,000 13 5288 8529 .0160 58.5 218 615 2.6
Sept 2,177,000 203,000 1k 8377 1.19%1 L0200 1ko 32k L6 o
Oct. 30,557,000 141,000 1k k620 6232 .0180 97.1 337 1,530 6.5
Nov 1,518,000 337 9 .0z22 0360 L0175 .23 12,1 40.8 3.6
Dec . 2,553,000 [ 3.6 8.4 .60
Yearly 208,571,000 99 1,591.3 3,122.8 326.5%

Samples and Analyses by Mexican Section, Method C.

# No

Semples during May,

June, and December, 1950




WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES —1950

The following chemical analyses are from composites made up periodically from indepen-
dent water samples composed by taking from each sample an amount of water proportional to
the volume of river flow represented by that sample. This compositing and the determina-
tion of the electrical conductivity of the individual water samples was done by the United
States Section of the International Boundary and Water Commission. The chemical analyses
were made by the Rubidoux Laboratory of the United States Departiment of Agriculture at
Riverside, California

To convert "Milligram Equivalents" to parts per million by weight, multiply each ion
by its appropriate conversion factor. These factors are (HCO3 plus CO3), 30.5; C1, 35.5;
804, 48; Ca, 20; Mg, 12.16; Na, 23; NO3z, 62. To convert tons per acre-foot to parts per
million, multiply tons per acre-foot by 735.5.

Electrical conductivity, reported in the following tables as ECx108 at 250C, is a
relative measure of the total salt concentration in the water samples.

No. Dissolved Solids ™ Mean Milligram Equivalents per Liter
. iean
Month of | Tons o
Sam- | Per Total ECx106 | Boron | -y % | % c M N + ) 1
ples ?:;:' Tons @259C {p.p.m. P !‘: ‘El. 2 s a HCo, 50, C NO,
Rio Grande at Caballo Dam, New Mexico
Reclamation
36 766 | .16 |8.0] 46| 19 2.99 1.16 3.61 3.62 2.719 1.7 T
9,150 72 | Ja1 |7.9) 7| 18 2.77 1.2k 3.56 3.63 2.62 1.36 T
72,000 661 | . 8.1 39| 17 3.07 .96 2.56 2.87 2.7h 1.18 T
56,600 &3 | .10 |8.0| 38] 17 3.18 1.0k 2.6h 3.00 2.7 1,15 |.01
59,300 63 | 1 (8.} 2| 17 2.9% 97 2.80 2.9 2,79 1,20 | .03
,200 .09 |7.9| %o | 17 3.4 1.0k 2.73 2.99 2.82 1.2 |.01
56,700 &y | 11 |7.9) 39| 18 2.97 .95 2.63 2.92 2.65 1.20 T
,000 701 09 {8.0] k1] 18 3.13 1.05 2.9 3.20 2.75 134 | .01
36,500 13 8.0 49| 22 3.35 1.25 4.36 Lo 3.08 2.06 | .02
72.2 | 1,180 19 (8.01 65| 26 2.%0 1.80 7.90 5.48 ER 3.09 .01
Nov. 30 {1.14 96.6 11,320 20 |8.| 60 23 3.65 2,04 8.4 7.4%7 3.52 3.26 0
Dec. 31 |1.12 80.0 [ 1,300 21 {B.1] 597 23 3.54 2.02 8.12 7.11 3.39 3.20 T
Moon © | 0365 | .618|dukk,062.8 | 691 | .095 8.0 | k1| 18 3.09 1.02 2.85 3.07 2.77 1.28 | .010
Poriod Average| .7 81,000 7 4 | 28 3.31 1.16 3.47 2.79 3.17 1,44
Tons of Constituents, 1950 60,500 | 12,100 | 64,200 { 91,600 | 130,000 14,400
Aﬁr& Tons Period ~_1931-1950 4,300 | 15,800 hoo | 203,000 57,400
Ling by Buresu of Reclamation Rio Grande at Leasburg Dam, New Mexico
Jan. 5 [1.18 2,770 (1,270 | .19 |8.1| k5| 2b 5.00 1.96 5.98 3.50 6.2 3.8 {.01
Feb. 28 15 7,480 800 A2 |82 b 21 3.29 1.19 3,58 2.77 3.57 1.70 01
Mar. 31 .66 68,600 708 .09 }8.2}f kol 17 3.25 1.01 2,83 2.97 2.93 1.25 .01
Apr. 30 | .66 60,000 729 | .10 {8.1] 43| 20 3.02 1.10 3.7 2,73 3.23 1.6 | .02
May 31 | 6h| 58,600 &9k | .20 |B.0) 50| 22 2,22 1.10 3.33 1.95 3.3h4 1.50 | .03
June 30 61,800 T22 Je {8.0] k6| 20 2,71 1.09 3.25 2.48 3.31 1.50 .0l
July 31 | 63| 68,000 Je |B.2| kel 18 3.00 .87 2.9% 2.61 2.99 1.25 | .0k
Aug. 31 . 88,400 7 .08 |7.8| 2f 19 3.26 1.02 3.08 3.08 3.03 1.4 .o
Sept. 30 76 kk,500 820 08 (7.3 br| 20 3.74 1.24 347 k.00 2.83 1.72 T
Oct. 4 [1.08 6,490 1,170 19 (8.2 ko 26 L.20 1.80 5.86 2.67 6.16 3.05 .02
Fov. L |12t 2,960 |1,370 | .21 {7.5] b5 | 24 5.75 2.01 6.36 .13 6.19 3.54 T
Dec. b |1.26 2,490 1,360 29 (7.81 b7l 25 5.29 1.9 6.44 3.63 6.88 3.58 Ok
Mean © | §259 674 $72,090 732 | .10 (8.0 20 3.04 1.06 3.18 2.78 3.17 1.6 .028
Period Aver .763] 603,000 832 Wy j 20 3.54 1.2h 3.80 2.88 4.03 1.73
Tone of Constituents, 1950 58,000 | 12,300 | 69,600 | 80,700 | 1k5,000 ug,300
Aversge Tona Perfod 1931-1950 76,200 | 16,200 | 94,000 | 94;ho0 | 208,000 €5,900
Rio Grande at El Paso, Texas
29 |7.8]| 661 38 3.80 2.15 12.09 2,75 8.57 6.92 | .03
26 [7.9] 64} 36 3.78 2.00 10,44 2.87 7.59 6.00 o0
12 |7.8| B 25 3.88 1.28 .81 3.45 4,16 2,48 | .01
a7 | 8.0} 53 28 3.52 1.37 5.41 3.01 4.48 2.90 |.oe
.16 |7.9] 501 26 L3 1.50 5.90 3.82 4.85 3.12 | .01
a5 |7.91 521 27 3.76 1.38 5.53 3.52 4,62 3.00 02
a7 | 7.8 W | & 3.95 1.31 5.18 3.4 k.3 2.90 T
050 a7 (7.7 53| 28 3.49 1.35 5.38 2.98 4.58 2.94 .01
280 | .21 |7.9| 57| 32 3.80 1.64 7.11 3.20 5.53 3.10 T
680 26 |7.8] 611 35 b.ho 2.01 10.28 3.50 7.58 6.06 T
880 .30 | 7.8 64| 36 L,56 2,20 12.12 3.53 8.63 6.80 T
960 31 |7.8] 64 36 4.66 2.28 12.45 3.68 8.86 T7.15 .03
T4361 [1.05 [$uss,500 | 1,170 .18 |7.8| 54| 29 3.87 1.48 6.28 3.31 5.07 3.47 010
Perton Afr o|1.10 ¢szv,ooo 1,220 53| 30| k.38 1.61 6.64 3.48 5.4k 3.76
11,600 2,800 | 6,900 | 157,000 79,100
i&:::gggor 322:"%2‘:223"’ 19;25-(1]950 Ig%ggg 1%,100 ﬁeiooo 82,600 | 202,000 | 103,000

¢ Total @ Weighted mean ** Percent of total cations % Percent of total anions T Trace
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES —1950

No. Dissolved Solids ™ Mean Milligram Equivalents per Liter
" lean
of | Tons
Month Sam- | Per Total ECx106 | Boron oH % | % Ca Mg Na ‘-:\I-O! 50 a
ples | ATl Tons | @25°C |p.p.m. Na | Cl Heo, g
Ling Joinbly by Both Sections Rio Grande at Fort Quitman, Texas R
Jen. 6 |3.20] 34,600 |[3,600 | .36 |7.9| 63| 56 9.4%0 4,07 23 .46 4.10 12.0k 20.95
Feb. 2 |3.550( 20,900 |k,030 | k5 |7.8] 67 62 8.55 4.83 26.83 2.0k 13.26 25.15
. T 15.03| 21,600 (5,550 [ .55 [7.8| 65| 64 13.09 6.77 37.38 3.90 16.90 36.
Apr. 7 |5.91 25,500 6,250 59 (7.8] 651 66 15.58 8.16 by .92 k.20 19.58 45,50
May 6 |5.52 36,800 6,120 61 [B.0 66 66 14,16 T.46 Lo.06 3.27 18.52 42,24
June 5 [5.60| 39,800 |6,130 | .58 [8.0] 66| 66| 14.25 7.44 42,00 3.52 18.36 42.10
July 7 2.2k 73,500 2,550 | .23 |7.9] 61| sk 7.06 2.81 15.50 3.31 8.34 13.95
Aug. 7 472 49,600 5,300 M7 o [7.9) 64| 64 13.22 6.38 35.02 ke 15.97 35.2%
Sept . 5 |k.03 k6,700 4,570 Ao 1709 65| 62 11.09 5.35 30.24 3.61 1h.30 29.26
Oct. 6 [3.82} 38,200 |L,280 | .47 [7.9| 65| 60| 10.26 k.ol 28.18 3.%0 1h.0% 26.45
Nov. 5 |3.87| bi,800 |4,370 | .4k [7.8| & | 59| 10.74 5.0k 28.69 3.77 1k .46 26.76
Dec. 5 |3.69 32,000 4,260 A7 [7.8] 65| 61 10.14 4.8 28,30 3.32 13.88 26.40
Mean @ 4 68 |3.73 [¢u61,000 (4,190 | .1 [7.9| 64| 61| 10.33 4.91 27.61 3.52 13.31 26.40
Poriod Average|2.35 | 540,000 |2,670 61 55 7.53 3.08 16.54 3.54 8.65 15.06
Tona of Constituents, 1950 34,800 | 10,000 { 107,000 | 18,000 | 107,000 | 157,000
Aversge Tons Period 1330-1950 47,200 11,700 | 119,000 33,800 | 130,000 167,000
Ling by U. 5. Section Rio Grande at Upper Presidio Station
Jan, 5 {3.15 29,800 3,610 Ao |7.9| 65 58 8.24 L.03 23,59 2.75 12,37 21.10
Feb. 5 {3.74{ 13,600 |[h,280 | .48 [7.8| 65| 60| 10.35 5.16 28.16 2.78 14,57 26.15
Mar. 3 b8 2,260 |5,260 sk }7.8] 60| 61| 15.50 6.72 32.68 2.54 18.84 3k.0b
Apr. 2 0 |5.73 398 6,160 60| 61 18.17 7.88 38.30 2.98 22.08 39.89
May & 0 0 0 [+ of o 0 0 a 0 0 0
June 5 |1.79 8,430 2,070 20 (7.9 59| sS4 6.4h 1.81 11.87 2.57 6.83 11.00
July 3 |1.55( 38,900 {1,780 | .21 |8.0| 0| k7 5.24 1.73 10.56 3.13 6.20 8.30
Aug. 5 |1.31| 15,900 , .15 8.0 63 b7 k.00 1.3k 9.15 3.19 k.38 6.82
Sept 5 |1.36] 19,200 (1,530 | .14 |7.7| 51{ 42 6.09 1.25 7.76 1.95 6.83 6.5
Oct. 5 |171| 33,700 {1,990 | .24 |7.8| 56 k9 6.68 1.90 10.93 2.05 11 9.72
Nov. 5 |3.98 25,400 &, 460 51 |7.81 67| 61 9.83 5.17 29.98 2.7 15.15 27.66
Dec. 5 13.97| 21,900 |[k,520 | .52 [8.0f 65| 61| 10.47 5.39 29.90 2.61 5.2k 28.36
Mean 6 |§ 46 [2.07 [¢209,488 2,360 61| 53 6.64 2.43 14.37 2.63 8.47 12.55
Period Average|1.96 | 443,000 |2,210 59 ] 51 6.61 2.47 13.23 3.10 7.86 11.38
Tone of Constituents, 1950 18,300 4,070 45,500 11,000 56,000 61,300
Average Tons Period  1935-1950 40,700 9,220 93,500 29,100 | 116,000 124,000
Rio Conchos at Cuchillo Parado, Chihuahua
Sempling by Mexican Section
Jan. iU TR 35,700 79 A8 (8.0 k5| 13 3.21 1.01 3.54 2.h2 L.35 1.00
Feb. 12 .65 30,800 712 W13 | 8.0 k| 15 3,01 1.02 3.19 2.29 3.89 .95
Mar, 1 .61 29,800 610 W15 (81 W 13 3.07 .91 2.78 2.59 3.29 86
Apr. 12 | .83 16,800 903 | .15 {8.0| 49 [ 17 3.hkg 1.14 4,38 2.19 5.19 1.56
May 13 | .89 | 20,000 okl | .23 |8 52| 17 3.26 1.23 4.78 2.27 5.48 1.60
June 9 | .87 | 38,300 883 15 18.1f 36} 11 L.o2 .92 3.22 2.68 5.45 1.05
July 12 | .60| 59,100 602 | .08 18.1| 3| 9 3.56 &5 1.99 2.45 3.11 .58
Aug. 13 { .96| 59,500 946 | .20 |7.9) Bo| B8 6.18 .85 2.87 .2.12 6.98 B
Bept. 1 | 66| 5h,300 690 | .16 |8.0f 38| 1 3.60 .70 2.61 2.51 3.89 5
Oct. 12 | 76| 18,500 768 | .15 [B.0| 3| 13 3.52 9% 3.2 2.87 h.o6 1.00
Nov. i | 78 33,500 802 | .16 |7.8| 83| 13 3.60 1.00 3.45 2.70 4.3h 1.10
Dec. 12 | .79{ 30,300 822 | .22 |7.8| 45| 13 3.7 111 3.71 2.57 4.51 1.10
Mean © | 4148 | .738| $u56,600 762 | .15 [B8.0] 39| 12 3.80 893 3.06 2.48 4.36 927
Period Average| .738 Lb2,000 767 bo| 12 3.79 .889 3.08 2.55 4.3y .9e8
Tons of Constituents, 1950 64,100 9,140 | 59,200 | 63,700 | 176,000 27,700
Average Tons Perfod __1946-1950 61,800 8,810 57,700 | 63,300 170,000 26,800
Sampling by U. S. Section Rio Conchos at Ojinaga, Chihuahua
Jan., 3 .78 | 40,700 816 213 |81 ko3 3.83 1.04 3.47 2.91 4,36 1.12
Fob. 5 { .18 37,800 799 | .16 {8.0| u1| 13 3.80 1.03 3.34 3.07 413 1.10
Mar. 1 .60| 29,300 668 | .11 (8.1} ¥1| 1b 3.03 .85 2.75 2.55 3.24 .95
Apr. 4 | .90 16,200 970 | .05 |7.8| W8] 20 3.79 1.26 4.69 2.51 5.32 1.92
May 4 | 93| 18,200 |[1,000 | .22 [8.0| 51 18 3.6h 1.24 5.05 2.9 5.77 1.8,
June 4 1 96| 39,600 967 | .19 (8.2 kol 13 4.85 112 3.99 2.97 5.82 1.30
July 5 1 .1 71,700 73 | a2 [7.8| 30| 8 4,28 75 2,18 2.60 .08 .60
gﬁ{ 6 | 97| 65,200 982 W j7.7| 28| 10 6.56 ﬁ 2.2 2.31 7.08 1.0?3
. 5 | .66 200 681 9] 391 11 3.50 . 2. 2.ks5 .59 T
Oct. 5 | 89 %;soo 890 | .18 $3] 2 B 3% Ll23 3.07 s 152
Nov. 5 | 81| 33,900 81 | .13 7.9 k| 14 3.73 1.06 3.73 2.73 k.55 1.20
Dec. 5 | .85 32,300 887 | .18 |8.0| k2| 14 k.19 1.14 3.89 3.17 L.76 1.28
Mean ¢ 14 55 795 $515, 600 818 7.9| 39| 13 4.16 919 3.7 2.72 L.61 1.08
Period Average| .604 580,000 645 38| 1k 3.32 193 2.52 2.56 3.1k 908
Tons of Conatituents, 1950 73,600 9,860 | 66,400 | 73,200 195,000 33,800
Average Tons Period _ 1935-1950 87,000 | 12,600 | 75,700 | 102,000 | 197,000 42,100
Ling by U. S. Section Rio Grande at Johnson Ranch, Texas
Jan. E 1.16 73,400 1,300 .19 | 8.0 bt o3k 4,26 1.56 6.98 2.51 5.92 4
Peb. 93| 51,100 1,080 | .17 |8.0| bo| By 3.93 1.37 5.12 2.65 L.98 2.80
Mar. 5 | .75 39,200 82k | .17 |8.1| k| 19 3.59 1.0k 3.61 2,71 4.0 1.55
Apr. L 11,081 19,000 1,130 8.0| 50} 20 L.60 1.13 5.69 2.51 6.6 2.25
May 7 {1.02| =20,k00 {12,070 [ .29 {7.8] L8| 18 4,50 1.10 5.2k 2.60 6.34 2,00
June 5 |1.05] 73,900 |1,040 | .15 {8.0| bk} 8 5.1 84 475 2.77 7.38 .90
July 7 | .83 123,000 869 | .16 [7.7] 39| 12 L.ug 82 3.48 2.67 b9l 1.08
Aug. 6 .71 81,600 765 W1 (7.8 b3 a8 3.60 T4 3.35 2.70 3.62 1.4k
Sept. 2 | .75 123,000 761 770 31| 8 4.65 70 2.4 2.10 5.09 .63
Oct. 6 {1.03| 125,000 [1,090 | .16 |7.8{ 48| 28 b.55 99 5.20 2.63 5.18 3.08
Nov 5 [1.32 67,700 1,450 20 |7.7] 53] 36 5.16 1.73 7.80 2.93 6.4k 5.18
Dec.  |1.37| 6,900 (1,530 | .27 {8.0] 53| 36 5.45 1.76 8.16 3.16 6.81 5.54
Mean & | § 60 .932) $862,200 991 78| k5] 2 4.ks 1.02 L.50 2.60 5.27 2.15
Period Average| .956] 717,000 1,030 he | 22 L.48 1.06 4.73 2.63 5.41 2.33
T t1tuent 1950 12,000 | 15,600 | 130,000 800 | 318,000 500
A3::£°r Tons Tovrod | 1W1950 30,800 | 1e00 | 110000 | B0 | 2000 | 841300
¢ Total © Welghted mean #* Percent of total cations *** Fercent of total anions ! Eetimated T Trace

& No flov during the month of May
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No, | Dissolved Solids " Mean Milligram Equivalents per Liter
g ean
of | Tons
Month | - Jer| Toml | ECxOC Boron | oy & 26' @ Me N <o, s a
ples F:;:. Tons @25°C {p.p.m. il 28 HCO, .
1ing by U. S. Section Rio Grade at Langtry, Texas
Jan. 5 |1.03| 81,800 [1,170 | .20 }8.0] 51} 33 3.80 1.64 5.93 2.47 5.26 3.80
Feb, 8 91 63,600 1,010 a5 (7.7 M| 26 3.78 1.62 L.12 2.75 L1.63 2.65
Mar. 9 135 53,900 803 16 | 7.9 bkl 20 3.18 1.30 3.56 2.57 3.80 1.64
Apr. 9 | .15 29,300 837 | .18 |8.0| 43| 20 3.28 1.k9 3.63 2.7 [ 1.70
Moy 9 | .T0] 32,300 BT | 15 |8.0] k0 17 3,30 1.23 3.06 2.1 3.62 1.34
June 9 | .T2| 69,700 780 | .13 |7.8| | 16 3.5k .85 3.40 2.57 3.96 1.25
July 10 .62 | 113,000 671 .08 |7.9] %o | 15 3.29 .68 2.69 2.56 3.1k 1.00
Aug. 9 | .90 | 140,000 or7 | .13 [7.9] 43| 24 k.61 1.00 .22 2.77 L.18 2.ko
Sept. 10 | .81 97,400 526 | .09 (7.8} 351 1L 2.87 .52 1.79 2.17 2.48 .60
Oct. 7 | .80 108,000 908 | .19 |7.871 6] 25 5.01 91 421 2.62 k.19 2.32
Nov. 8 |1.06| 72,800 {1,170 | .20 [7.8| 51 32 4.10 1.62 6.00 2.57 5.31 3.80
Dec. 9 [1.03| 67,900 [1,150 | .27 |7.9| 51| 3@ 3.90 1.70 5.80 2.59 5.27 3.68
Mean ¢ | 102 7651 $929,700 8Ll J1bk (7.9 b4 | 23 3.62 1.0k 3.73 2.55 3.97 1.93%
Period Aver .798| 898,000 802 45 | oh 3.65 1.13 3.95 2.53 4.19 2.08
Tona of Conetituents, 1950 120,000 | 20,900 | 142,000 |129,000 [ 315,000 | 113,000
Averege Tons Period _1945-1950 112,000 | 21,000 | 139,000 | 118,000 | 308,000 | 113,000
Sempling by U. S. Section Pecos River near Comstock, Texas
Jan. 15 [3.60) k7,900 |[4,060 | .26 |7.91 6L} 63 8.32 7.65 24.95 2.03 13.32 25.94
Feb. b |3.6u | 41,100 |k,160 | 25 17.7| 61f 63 8.k 7.92 26.08 1.75 13.58 26.75
Mar. 16 {3.77 43,700 k,260 27 (7.7 61 63 8.80 8.08 26.52 2.18 13,67 27.50
Apr. 15 |[3.87 46,800 k410 27 [7.8] 61| 64 9.19 8.19 27.52 2.11 14,09 28.75
May 15 |3.56| 51,600 13,990 | .24 [7.9| 60| 62 8.76 7.1 24,28 2.65 12.57 25.42
June 15 |[2.31 29,300 2,590 .19 |8.0| 57| 57 6.52 4.60 1k.57 2.53 8.48 1k.95
July 16 | 95| 33,500 (1,180 | .08 (7.8] 49| 51 3.65 1.82 5.18 2.21 2.96 5.50
Aug. 15 |3.06 37,300 3,510 2h [7.7] 60| 61 7.52 6.54 21.16 2.3 11.22 21.86
Sept. 13 |2.00] 43,200 |2,320 7.8| 57| 59 5.67 4.17 12.98 2.24 7.08 13.65
Oct. 16 |3.80| 55,900 (hk,2h0 | .28 |7.9( 60 9.66 7.97 26.14 2.65 1%.06 27.31
Nov. 15 [2.99 36,200 3,420 22 j7.91 58| 61 8.06 6.47 20.16 2.ko 11.13 21.20
Dec. 15 ]3.78 52,900 4,310 27 (7.81 59 62 9.90 8.30 26.32 2.70 14,30 27.56
Mean ® | $180 |[2.80 |4519,400 |3,190 7.8] 59 61 7.28 5.91 19.06 2.32 10.17 19.81
Period Aver: 3.97 (1,402,000 4,200 551 55 12.37 7.86 2k 55 2.49 17.52 24.79
Tones of Conatituents, 1950 36,800 18,100 | 111,000 17,800 { 123,000 177,000
Average Tons Period  1935-1950 119,000 45,900 | 271,000 36,400 | 4ok, 000 k22,000
ling by Mexicen Section Rio San Diego at Jiménez, Coahuila
Jan, ¢ o | b5 3,260 504 8.0| 20| 18 3.27 .86 1.0k 2.69 1.3 .9k
Feb. 3 | .43 2,570 482 8.0| 20| 18 3.12 .82 .99 2.57 1.37 .50
Mer., 3| 51 2,060 s80 | .13 |B.o| 23| 22 3,38 .92 1.32 2.53 1.96 1.28
Apr. 4 | .48 1,780 538 o8 |8.1] 21| 19 3.39 95 1.13 2.69 1.65 1.06
5 50 2,750 Skt 1 (8.1 21| 19 3.58 .78 1.13 2.97 1.48 1.05
June 3 | .38 1,370 431 1 |8.2) 22| 20 2.61 5 97 2.23 1.23 .90
July 3 Lo 1,130 453 09 {8.0] 17} 17 2.99 .81 a7 2.65 1.15 .80
Aug. 5 L2 1,190 478 1 {7.91 17| 1B 3.34 .76 .85 3.10 1.11 72
Sept. " Lo 1,110 L7y .09 [8.0] 161 15 3.36 11 .79 3.07 1.08 .71
Oct. L 39 1,480 L2o o7 |8.1| 20| 17 2,64 13 .86 2.35 1.15 .70
Kov. 'Y 35 1,080 388 W1 |8.1 33| 18 1.71 84 1.27 1.95 1.07 .68
Dec. [ 151 1,350 yy | .22 |8.0| 17| 1 3.13 75 79 2.85 1.09 .64
Mean @ | 45 | .435|¢ 21,130 486 8.0 21| 18 3.09 .81 1.01 2.64 1.35 89
Period Average
Tons of Constituents, 1950 4,090 650 1,530 5,320 k4,280 2,080
Average Tons Period
1ing by Mexican Section Rio San Rodrigo near El Moral, Coahuila
Jan. ¥ 0 .30 89k 336 8.0} 17| 15 2.1 71 59 2,07 .78 .52
Feb. y |29 6h7 325 | .06 |8.07 17| 15 2.07 69 57 2.00 15 .50
Mar. 4oy .32 531 365 | .03 |8.0) 11| 13 2.52 ko 2.55 .68 .48
Apr. 4 | ks b5k 481 | .10 |8.0] 18| 14 2,96 1.28 92 3.20 1.02 .68
& Lo 524 451 10 {7.97 17} 15| 3.09 = .8 81 |r2.87 jr 1.02 |2 .70
June | [ 312 03 (7.8 1) 11 2.25 51 16 2.38 .50 35
July y 42 500 478 11 8.0 14| 13 3,44 85 72 3.35 9% 65
Aug. 4 R 529 6L 18 [B.of| 27| 15 3.18 83 81 2.95 1.05 .72
Sept . 4 15 kyy 503 o5 |8.0]| 17| 13 3.3% 81 88 3.17 1.30 .68
Oct. I 33 he2 353 05 7.9 18| 15 2.21 70 &3 2.17 .79 52
Nov. 3 37 548 o7 or |7.9] 15| 12 2.85 70 63 2.77 .79 30
Dec. L 15 536 49k % [7.9] 19 15 3.26 88 98 2.91 1.34 76
Mean ® & 44 | .355¢ 6,564 396 8.0 16| 1k 2.65 757 663 2,58 .868 565
Period Average
Tons of Constituents, 1950 1,330 231 383 1,980 1,050 503
Average Tons Period
Sampling by Mexican Section Rio Grande at Eagle Pass, Texas
Jan. 26 | .95| 160,000 |1,130 | .18 |7.91 49| 39 3.52 1.93 5.30 2.40 L.o7 4.25
Feb. 23 | .1 | 123,000 11,070 | .15 [7.9| 51 %o 3.22 1.95 5.29 2.20 3.92 .22
Mar. 27 | .86] 106,000 |1,020 | .15 |7.8| b9 ﬁ 3.16 1.85 3.83 e.gg 3.79 ﬁ.&o
Apr. 25 | .92 79,100 | 1,090 | .13 [7.9] 50 3.12 2.15 5.21 2. 3.75 .60
May 28 83 86,400 976 16 {7.9] 46§ 31 3.38 1.73 k.37 2.55 3.39 3.60
June 26 8l 120,000 963 10 (8.1 47| 33 3.56 1.39 h.hh 2,38 3.88 3.20
July 26 70 [ 186,000 7L 7.71 37| 22 3.92 7 2.93 2.77 3.23 1.74
Aug 28 85 | 167,000 948 16 8.1 5] 31 3.91 1.16 4.10 2.49 5.87 2.90
Sept 25 61 184,000 771 i |80 43| 23 3.49 85 3.32 2.57 3.38 1.80
Oct 26 .90 181,000 986 15 |8.0] W51 33 4.21 1.21 L.y 2.51 4.03 3.26
Fov. 10 {1.06| 106,000 (1,170 | .17 |7.7| ¥B [ 37 4,16 1.91 5.61 2.91 4.37 k.26
Dec. 22 |1.08| 109,000 |1,260 | .18 [8.0) 501 ko 4.0 2.17 6.20 2.77 L.57 5.02
Mean & | $292 .8U5191,607,500 967 7.91 86| 31 3.68 1.43 5.38 2.51 3.78 3.21
Fertod Average [1.03 219001000 1,160 47 | 39 L.33 1.80 5.%0 2.40 3.59 L4 .bgy
Tons of Constituents 1950 191,000 45,000 261,000 198,000 470,000 294,000
A:Ergg Tons Period ’ 1938-1950 334,000 8, %00 | 478,000 | 282,000 848,000 612,000

¢ Total @ Weighted mean %% Percent of total cations #%% Percent of total anions ¢ Eatimated
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES —1850

No, | Dissolved Solids ™ Mean Milligram Equivalents per Liter
- ean

Month | of | Tons co

Sam- | Per | Totl [ECxI0S {Boron| .| % | % | N ’ 50, a

pies |Acre | Tons |@25oc|ppm|PM|MNaiCL) Me | wéo, ‘
Sexpling by Mexican Section Rio Salado at Cd. Guerrero, Tamaulipas
Jan. 15 |3.77 5,350 3,470 96 {7.8| bk| 28 13.04 9.58 17 .64 1.93 27.02 11.25
Peb. 13 |4.83 1,800 (k380 [1.30 [7.7] 83| 27| 17.33 12.72 22.91 2,23 36.27 14.50
Mar. 8 {5.18 5,030 | 4,670 |1.58 7.7 44| 28 18.69 13.53 24.90 2.18 38.74 15.85
Apr. 12 |k.ab| 10,500 |3,820 |1.20 [7.6| 4k| 29| 1h.72 10.33 19.66 1.67 30.11 12.98
May 1 (133 52,100 [1,390 50 [7.7) k2| 26 5.59 2.72 6.02 1.87 8.66 3.82
June 15 | .66 | 23,000 727 { .19 |7.8] 35| 21 3.56 1.07 2.48 2.03 3.61 1.50
July 1k [1.10 5,400 1,150 26 |7.8] 39| 25 4.85 2.26 4,59 1.83 6.94 3,00
Aug. 15 {4.35| 1h,200 [3,790 |1.30 |7.6| kb| 28} 14.38 10.23 19.50 1.67 30.43 12.25
Sept. 1h §1.66 16,300 1,710 S50 (7.6 k)| 27 6.7h 3.69 T7.64 1.81 11.52 k.90
Oct. n | .6 924 737 | .26 {7.8| 36| 22 3.35 1.26 2.63 2.15 3.55 1.60
Yov. i | .58 266 s72 | .19 {B.b]| k6| 19 1.65 1.46 2.67 2,09 2.45 1.10
Dec. i | .63 284 628 | .eb (7.8 34| 18 2.81 1.31 2.13 2.45 2.80 1.18
Mean ¢ | 6159 [1.35 [¢235,154 (1,380 | .438{7.7| 41| 26 5.70 2.87 6.01 1.92 8.91 3.80
Period Average| .919| 208,000 966 uo | 27 k.32 1.7% 4.00 1.92 5.43 2.72
Tons of Constituenta, 1950 15,500 b,7h0 18,800 7,960 58,200 18,300
Average Tons Perfod  1935-1950 29,200 7,150 | 31,000 | 19,800 | 88,000 32,500

’M by Mexican Section Rio Grande at Roma, Texas

Jan. 3| . 161,000 [ 1,110 | .16 |7.9| 49| ko 3.43 1.99 5.32 2.25 4,20 4,38
Feb. 21 | .99 136,000 {1,120 | .15 |7.9{ 50| ko 3.46 1.97 5.47 2.20 L.26 k.35
Mar. 3 | .96 123,000 {1,130 | .17 |7.7| 50| 39 3.49 2.05 5.48 2.25 4.36 435
Agpr. 29 .95 101,000 { 1,090 W16 {8.0| 48| 39 3.65 1.89 5.12 2.33 L.16 422
May 30 | .73 204,000| 860 | .17 {8.0| 43| 33 3.51 1.31 3.64 2,17 3.39 2.76
June 3 | .70 179,000 { 800 | .1k 17.8| k2| 31 3.46 1.02 3.28 2.51 2.84 2.he
July 30 | .70 170,000 7.7] 39| 26 3.65 1.00 3.12 2,50 3.25 2.06
Aug. 31| .86 168,000 7.8 k3] 28 Lo 1.09 k.09 2,71 h29 2.80
Sept.. 3 | .15 210,000 7.8{ vl 27 3.85 1.26 3.h0 2.65 3.64 2.30
Oct. 31| .75 167,000 7.9 38| 2k b.40 97 3.25 2.76 3.96 2,10
Nov. 30 |1.01 106,000 7.8 51 m 3.95 1.92 6.03 2,39 k.70 4,88
Dec. 31 |10 103,000 7.81 51} W 3.59 2.07 5.82 2.27 k.56 L.6h
Mean ¢ [¢361 | .821)¢1,828,000 7.8 15| 33 3.75 1.51 414 2,45 3.80 3.09
Period Average uﬁ 2 437,000 4| 35 3.23 1.28 3.87 2.21 3.23 2.99
Tons of Constituents, 1950 228,000 | 51,900 | 288,000 | 226, 553,000 | 332,000
Average Tons Period ~ 1944-1950 277,000 | 66,600 | 381,000 | 288,000 | 663,000 | h5k,000
Sampling by U. S. Section North Floodway near Sebastian, Texas
Jan. 5 |2.80| 1k,ko0 {3,130 [1.74 |7.9| 61| 56 6.86 5.28 19.22 2.50 11.37 17.80
Feb. b 324 | 16,200 {3,640 [2.05 {8.2| 59| 56 9.30 6.13 21.98 3.60 12.96 20.98
Mar. 4 |3.66| 19,100 |k,080 j2.30 |7.8| 62| 59 8.85 6.99 26.00 2.54 14,68 24.80
Apr. 4 |3.90| 15,600 (4,290 |2.56 |7.9| 61| 58| 10.25 7.28 26,91 2.88 15.61 26.15
May 5 [1.50| 1k,k00 |[1,600 .88 |7.7| 56| 56 L.66 2.37 9.08 2.00 5.14 9.
June 5 |3.38| 27,100 3,810 |[2.29 |7.8| 59| 60 9.78 6.08 2.75 3.18 12.4h 23,15
July 5 [3.90| 1,000 |[k,260 |2.66 |8.0| 61| 58| 10.12 6.86 26.98 3.10 15.29 25,56
Aug. L j2.93 11,800 200 [1.91 {B.1] 62) 55| 7.30 L.98 20.15 2.20 12.48 17.85
Sept. L |32 9,700 |3,k70 [2.01 |7.9] 62| 55 8.1k 5.4 22,12 2.81 13.14 19.80
Oct. 6 }3.19 14,000 3,460 [2.03 [B.0( 59| 54 9.20 5.57 21 3.51 13.13 19.68
Nov. L (3.8 1k, 600 h,290 {2.48 |8.0] 59} 57 11,15 7.19 26.87 k.10 15.47 25.60
Dec. b 13.87] 1b,700 |k,330 [2.58 1B8.0] 61| 58| 10.10 7.30 27.22 2.86 15.97 26.10
Mean © & 54 |3.08 [$185,600 |3,bk0 [1.99 (7.9 60| 57 8.ko 5.59 21.10 2.85 12.22 20.17
Period Average|2.12 | 140,300 |2,370 5711 55 6.31 3.86 13.69 2,58 8.17 13.26
Tone of Constituents, 1950 13,800 5,580 | 39,800 7,130 | 48,200 58,700
Average Tons Period 1941-1950 11,400 h,230| 28,L00 7,110 | 35,k00 42,koo

§ Total © Welghted mean ** Percent of totsl cations *# Percent of total anions # Period 1943-1950
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ELECTRICAL CONDUCTIVITY OF WATER SAMPLES

1950
ECx106 ECx108 ECx10¢ ECx106 ECx106 ECx10¢ ECx10¢ ECx10¢ ECx106 ECx108
Date @25°C Date @25°C | Date @a5°C Date g)goc | Date gysec | Date gosac | Date gogoc | Date gisoc | Date gigec | Date gigoc
Rio Grande at El Paso, Texas
Fo' March April July August September October December
1 1,8% | 7 1,8%0 | 16 1,020 | 22 1,130 | 30 1,210 | 5 1,120 [ 11 17 1,600 | 26 1,830 | 2 1,980
2 1,750 | 8 1,890 | 17 1,090 | 23 1,070 { 31 1,220 | 6 1,060 [ 12 1,030 { 18 1,600 | 27 1,870 | 3 2,050
3 1,7 9 1,910 | 18 1,080 | 25 1,220 June 7 92913 975 | 19 1,610 | 28 1,940 | 4 1,880
b 1,850 | 10 1,880 | 19 1,110 | 26 1,260 | 1 1,250 | 8 998 [ 1k 932 | 20 1,7h0 | 29 1,920 | 5 1,930
5 1,850 | 11 1,920 | 20 9 27 1,170 2 1,260 9 1,000 | 15 967 | 21 1,620 | 30 1,890 6 2,060
6 1,880 | 12 1,980 | 21 1,010 | 28 1,210 3 1,270 | 10 ko | 16 967 | 22 1,590 | November 7 1,880
7 1,8% |13 1,880 | 22 926 | 29 1,190 | b 1,200 | 11 1,020 | 17 1,100 | 23 1,600 | 1 1,810 | 8 1,960
8 1,840 | 14 1,890 | 23 945 | 30 1,190 5 1,170 | 12 951 | 18 1,130 | 2k 1,590 2 1,810 9 1,910
9 1,8% | 15 1,890 | 24 9kt 6 1,150 | 13 1,000 | 19 1,080 | 25 1,440 3 1,80 | 10 2,030
10 1,790 | 16 1,950 | 25 1,000 | 1 1,10 | 7 1,170 | 1+ 918 | 20 1,120 | 26 1,600 [ 4 1,790 [ 11 1,890
11 1,800 |17 1,950 | @6 91k 2 1,070 8 1,180 | 15 1,090 | 21 1,050 | 27 1,540 5 1,800 | 12 2,030
12 1,900 |18 1,930 | 27 888 | 3 1,130 | 9 1,10 | 16 1,200 | 22 1,300 | 28 1,40 | 6 1,840 | 13 2,010
13 1,800 | 19 1,920 | 28 959 b 1,190 | 20 1,070 | 17 1,330 | 23 1,330 | 29 1,540 7 1,810 | 1k 1,890
1k 1,870 | 20 1,950 | 29 952 5 1,200 | 11 1,030 | 18 1,190 | 24 1,100 | 30 1,750 8 1,770 | 15 1,8k0
15 1,880 (21 1,920 | 30 926 | 6 1,100 | 12 1,010 [ 19 1,220 1,10 | October 9 1,860 | 16 1,930
16 1,9%0 [ 22 1,970 | 31 883 7 1,160 | 13 1,100 | 20 1,100 | 26 1,210 1 1,620 | 10 1,860 | 17 2,020
15 1,;928 2ﬁ 1,980 April 8 1,3288 14 1,080 | 21 1,100 T 1,170 2 1,2;8 11 1,800 | 18 2,000
18 1 2k 2,020 1 933! 9 15 1,090 | 22 1,120 | 28 1,050 | 3 1 12 1,790 | 19 2,010
19 Loo |25 2,0k | 2 927 | 10 1,050 | 16 0ko | 23 1,000 | 29 11090 5 1,570 | 13 1,820 | 20 2,030
g(; 1,333 Sg i,ggg 2 ggg( 1; 932 ig 1,130 gk 866 | 30 1,1)1‘8 6 1,190 | 14 1,500 | 21 1,900
1 12 1,0 1,040 | 25 31 1,1 7 1,310 | 15 1,9%0 | 22 1,970
22 2,020 | 28 1:ol+o 5 912 (13 11060 19 1i01o 26 1,030 Septs;ber!‘ 8 1i600 16 1:9l¢o 23 2,050
23 1,980 March 6 1,040 { 14 1,070 | 20 1,010 | 27 1,190 1 1,130 9 1,750 | 17 1,950 | 2k 2,010
SoEm Tl Loe | v B 1%e |t ba | 5 Do |1 valo |1 1850 | 2 2o
26 1;g£ ﬁ 1,000 | 9 'g{lg 1g 1j130 Ei ’971 30 1;1$ L 11120 12 1;7l+o 20 22020 zg 1:960
27 1,010 | 10 18 1,120 | 2 9ok | 31 1,1 5 1,120 | 13 1,790 | 21 1,990 { 28 1,910
28 eiooo 5 1;090 11 1,020 | 19 1:200 25 1,060 Augu;t 6 1:020 % 1:390 22 1:950 29 1:910
29 1,990 | 66 1,060 | 12 968 | 20 1,240 | 26 1,130 1 1,060 7 1;10 | 15 1,730 | 23 2,020 | 30 2,000
30 2,000 | 7 1,150 | 13 1,040 | 21 1,270 | 27 1,010 | 2 1,060 { B8 1,160 | 16 1,770 | 2k 1,9 31 2,010
31 1,990 | 8 1,160 | 1% 1,090 | 22 1,260 | 28 1,0k0 | 3 1,160 | 9 1,170 | 17 1,890 | 25 2,030
February | 9 1,080 | 15 1,060 | 25 1,250 | 29 1,070 [ & 889 | 10 1,180 | 18 1,930 | 26 2,030
LRI N T Lol VAo Pai™| 2 36 |32 1% |2 Lo |2 2o
3 1i910 12 1i130 18 1,110 | 26 1;270 1 1,120 | 7 1 13 1i250 22 1:850 29 21010
b 1,990 |13 1,110 [ 19 1,120 | 27 1,220 2 1,140 8 1,070 | 14 1,320 | 25 1,800 | 30 2,020
5 1,990 | 14 980 | 20 1,110 | 28 1,210 | 3 2,110 [ 9 1,010 | 15 1,370 | 2k 1,920 | December
6 1,900 | 15 939 | 21 1,120 | 29 1,250 4 1,090 | 10 16 1,650 | 25 1,840 1 1,860
Rio Grande at Fort Quitman, Texas
Jan March April May June July August September October November
L 5,5io 1 5,050 | 4 6,730 | 16 6,850 | 1L 6,450 | 15 1,410 | 12 6,930 | 14 4,130 | 21 4,590 | 29 k,250
11 3,590 L 4,000 5 6,780 | 19 6,620 | 17 7,520 | 15 1,410 | 16 7,080 | 23 4,740 | 25 14,280 | December
1 3,k70 | 8 4,980 | 12 6,200 | 20 5,540 | 21 7,140 | 19 5,540 | 23 6,790 | 27 4,440 | November 2 3,950
18 3,620 |15 5,350 | 15 6,270 | 24 5,200 July 26 1,610 | 26 7,340 October 1, 4,440 6 4,170
25 3,930 |18 5,320 | 19 6,920 | 31 6,620 | 4 6,860 [ 27 1,170 | 30 7,620 | L 4,510 | L4 4,860 | 13 4,320
28 4,060 |22 6,410 | 26 6,600 June 5 6,810 | August September | 7 3,460 | 8 14,500 | 20 4,540
Pobruary |31 6,160 3 5,120 | 12 2,480 | 2 3,750 | 6 14,500 | 11 4,230 | 18 4,210 | 27 4,520
1 :,hﬁg Apzil 3 6,990 7 4,730 | 14 2,030 9 6,010 9 4,980 | 18 5,180 | 29 4,270
23 4,3 1 6,230
Rio Grande at Upper Presidio Station
Je Februar; March June August September October QOctober Deceniber
Jam;?ry 29 3,980 19s l.,)sg 12 6,050 { 17 1,050 | 5 1,330 | 8 »,180 ) 1 961 } 28 5,020 | 2 b,240
2 3,340 | 29 3,980 | 26 4,5k0 |19 6,200 | 2k 3,850 | 5 1,360 ;5 Lm é 13;% 'ﬁ"'x';h?{o 1% 'ﬁ"ﬁg
0 February | 26 4,540 June July 13 2,700 1 R N y
g ;ggo 5 k140 | 28 k650 1730 | 157 2,600 | 17 3,050 |21 705 | 14 3,780 | 11 4,910 | 23 4,650
35 3,620 | 5 4,140 | 28 4,650 | 8 1,730 | 15 2,610 | 19 1,960 | 23 1,640 | 1k 3,7% | 18 14,500 | 30 4,900
15 760 |12 b2 | Maren |10 1,070 | 22 956 | 25 2,870 | 23 1,690 | 21 k,700 | 25 4,290
22 5'530 12 u;zz.o 3 4,880 |12 2,850 | 29 1,500 | September | 23 1,680 | 21 k,700 | 29 4,110
20 3,650 | 19 b,360 | 5 b,760 |12 2,260 {29 1,500 ] 1 1,590 28 5,020
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1950
ECx10¢ ECx106 ECx10¢ ECx108 ECx106 ECx106 ECx10§ ECx108 ECx10¢ ECx108
\ih @25°C | Pte @agec | Date Gosec | Date @agec Date g5coc | Date @25°C | Date @asec | Pate gasoc Date @25°C Date @5°C
Rio Conchos at Cuchillo Parado, Chihuahua
January February March April June July August September October November
1 854 6 837 | 13 686 | 26 980 2 912 | 14 550 | 14 796 | 15 8 16 809 | 24 778
2 809 8 750 |15 669 | 28 962 5 751 | 14 823 | 16 977 | 18 760 | 18 818 | 27 881
4 7166 |10 30| 1T 60 My 5 762 |14 805 [18 620 )19 78 (20 7th9 | 29 896
6 932 13 ng 22 ggl:t 3 893 7 1,323 17 53&3 21 1,020 | 19 805 | 23 722 | 30 839
9 9 5 7 2 3 93 9 91k [ 17 33k {23 g9ee |20 720 | 25 871 | Decemb:
11 778 | 17 707 | 29 818 5 963 | 14 873 | 17 334 {25 961 | 22 499 | 30 868 2c '?;7
13 803 | 20 127 April 8 886 | 16 760 | 21 560 | 27 591 | 22 503 | November 4 792
16 T8 (22 733 855 (10 905|119 787 |2k 619 |27 589 |25 543 910 | 6 836
18 83 |2k 736 5 962 |12 866 |21 932 |26 702 |28 1,020 |27 914 | 3 805} 8 759
20 822 | 27 631 T 959 | 15 932 | 28 835 | 28 720 | 30 927 | 29 859 6 8s8 t 11 750
23 73 March 10 923 | 17 925 | 30 906 | 31 605 | September October 8 798 | 13 802
2R BIE B B e et 81 2|8 258
8 T T ht 9!
30 785 | 6 62|17 9k6 2k ok | 7 799| 2 1,570 6 98| 6 703 |15 773 |22 836
February 8 636 | 19 873 | 26 937 | 10 72k & 612 8 906 9 820 | 17 790 | 25 838
1 759 | 8 63321 969 |29 92012 9| 9 67011 759|111 89 |20 772 |27 818
3 817 |10 637 | 2b 898 | 31 915 | 13 722 | 1) 720 | 13 626 | 13 886 | 22 716 | 29 906
Rio Conchos at Ojinaga, Chihuahua
January February March June July August October November December
2 901 g 866 25 722 6w979 10 939 |29 768 |30 1,0k0 | 4 754 |10 823 | 16 A7
9 906 | 16 750 | 31 896 | 13 985 | 24 927 Aungust September | 11 922 | 17 818 | 22 9
16 718125 7ok April 20 1,%2 July 3 l,gg 2 ggﬁ %6 ZOS gg g;g 28 913
2 28 776 i 907 | 27 1 925 5 9 7 3 90
32 ;2655 March 15 987 June 8 Bb|11 759|216 908| 30 892 | December
February | 6 629 | 22 961 (3 979 | 1+ 751 | 18 1,040 [ 26 574 | November T 7%
2 827 | 18 653 | 29 1,040 [ 5 975 | 22 533 | 26 996 | 29 701 2 902 9 861
Rio Grande at Johnson Ranch, Texas
January February March May June July August September October November
2 1,390 | 11 1,240 | 21 T2 2 1,240 2 99k 9 1,140 2 564 3 1,070 | 19 1,500 | 28 1,560
9 1,560 | 27 875| 28 8k | 20 1,170 | 8 1,680| 13 768| 9 1,050 24 592 23 1,180 | December
15 1,20 | 28 858 April 16 1,120 | 16  733| 15 658 | 16 1,080 | October | November | 10 1,570
23 1,220 March 4 1,0k0 | 19 1,270 [ 22 815 17 1,250 22 1,150 1 938} 2 1,520 | 17 1,570
29 1,230 2 919 | 11 1,170 | 22 T22 | 26 879 | 25 768 | 26 951 3 866 8 1,410 | 26 1,kko
February 6 932 12 1,390 | 25 1,130 July 31 901§ 28 585 7 773 | 1+ 1,280
6 1,070 | 14 746 | 18 1,020 | 27 785 3 1,010 13 1,k60 | 25 1,540
Rio Grande at Langtry, Texas
January February April May June July Auguet b
9 1,150 | 27 1,000 3 694 | 15 770 | 23 755 | 24 636 | 28 763 | 25 433 1 1,13 | 16 1,230
16 1,300 March 6 8021 19 1,000 | 26 637| 28 658 | september | 26 430 [ 3 1,050 | 18 1,180
19 1,220 3 89| 7 Bi15f 2 T3 July August 1 678 29 85| 8 1,220 | 22 1,180
2k 1,060 6 80|10 52| e S| 1 62| 3 1,150 6 388] October | 10 1,100 | 26 1,240
30 1,060 | 10 gg 13 862 29 9971t b 71)% t % g ggg 2 ?{gz i’ﬁl i’i% 29 1,230
February | 13 )Y 95 June 9 T
he 98|17 51| 23 923 2 Trrf{0 o) 8 B[ 13 916 10 926 2 1,310
6 982 { 20 85 | 29 867 4 1,0k0 | 13 876| 8 892 | 15 10 918 | 27 1,240
1 1,080 | 2% 719 5 1,010 [ 13 878 | 11 1,020{ 20 563 | 13  79% | December
i 1,070 | 28 78| 3 850| 9 hoh [ 1k s17| 1b 1,100 25 k50| 16 B9 | 2 1,100
1T 939 | 31 7ho| & 86| 13 951 | 17 ek| 18 1,100 | 2h W54 25 1,890 4 1,120
20 1,060 April 9 86|17 959} 17 &¥| 21 983 | 2% k29| 27 1,0 8 1,160
24 969 1 750 | 14 573 | 19 553 | 21 696 | 25 910 [ 25 431 13 1,130
Pecos River near Comstock, Texas
Japuaxry February March April June July August September October December
2 3,810 9 4,180 | 19 4,210 | 24 3,700 2 2,330 8 2,670 9 7,290 2,600 | 27 4,390 2 3,8k0
L 3,880 [ 11 4,200 | 21 4,210 [ 26 3,490 | 2 2,290 | 10 2,520 | 11 7,680 | 18 4,250 [ 29 k4,260 | 4 3,930
6 h,000 | 13 4,180 | 25 L,o90 | 28 3,510 L4 Lyobo| 12 2,620 ] 13 5,220 | 20 L,e20 | 31 3,950 | 6 3,930
8 4,100 | 15 4,160 | 25 L,230 | 30 3,510 g 2,028 13 278 | 15 5,832 ei h,ﬁg Ngvembz; 12 ;,010
10 k150 | 17 4,320 | 27 4,280 May 2,3 13 309 | 17 3,1 2k 2 3,620
12 Woko | 1 4210 25 Wk30| 4 3200 | 10 2,580 | 13 12 | 19 3,100 28 1,170 | b 3,300 | 12 1,000
1% 3,950 | 21 &,210 4,720 | 6 3,510 | 12 2,460 | 13  h23 [ 21 2,960 | October 6 3,380 | 14 1,000
16 L,050 | 23 4,210 April 8 3,250 14 2,bo0 | 1 398} 23 2,730l 1 2,990 | 8 3,180 | 16 3,960
18 4,190 | 25 4,230 2 4,570 | 10 3,130 | 16 2,590 | 16 1,500 25 2,660 3 3,260 | 10 3,300 | 18 4,270
20 h,210 | 27 4,360 L 770 | 12 3,210 | 18 e,ﬁgo ;8 5,240 | 27 g,ggg 5 5,2ﬁg bz‘ ;,ggg gg t,ﬁgg
22 4,150 March 6 h,hgo | 14 3,260 | 20 2,480 0 2,750 | 29 T 3,3
24 kleo 1 hf}oo 8 h:keo 16 3:5100 22 2;610 22 aieho 31 2i660 9 3:750 16 3:230 24 hié}o
26 4,150 3 L,040 | 10 4,380 | 18 3,250 | 24 2,360 | 24 2,110 | September | 11 3,340 | 18 3,390 [ 26 1,770
28 4,170 5 u,300 | 12 4,210} 20 k4,550 | 26 2,610 | 26 2,160 2,510 { 13 4,500 | 20 3,500 | 28 &,
30 4,220 | 7 W,300 | 14 k4,270 | 22 4,630 | 28 2,630 | 28 2,320 | L 2,390 | 15 4,480 | 22 3,580 | 30 5,060
Fevruary | 9 4,280 | 16 4,200 | 24 1,410 | 30 2,330 30 2,330 | 6 2,190 i 17 5,260 | 2k 3,590
1 4,130 | 11 4,330 [ 18 4,810 | 26 3,950 uly August 8 2,b70 [ 19 5,650 | 26 3,490
3 4,230 [ 13 4,280 | 18 4,930 { 28 3,450 2 2,390 1 2,180 | 10 2,430 | 21 5,200 | 28 3,580
5 1,090 | 15 4,20 | 20 6,000 [ 29 2,690 L 2,430 5 2,280 | 12 2,350 | 23 5,150 | 30 3,
7 4,090 | 17 4,10 | 22 3,860 | 31 6,600 | 6 2,570 | 7 2,840 ) 1k 3,490 | 25 14,650
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1950
ECx10¢ ECx108 ECx106 ECx10¢ ECx10s ECx10¢ ECx108 ECx108 ECx108 ECx108
Date @25°¢ | Date gasoc Date @25°C Date Gsoc Date @325°¢ | Pate @a5°c | Date gosec Date Gcoc | Date gisec | Date @osec
Rio San Diego at Jimenéz, Coahuila
PFebruary March April May July August September October November Decemiber
1 486115 498 |15 s01|22 W5 | 1 M8 | 1 W3] 1 W36 | 1 k7| 1 376 | 1 ko5
8 s27|22 s37j20 508! 3 so7| 8 ue8| 8 485, 8 3| 8 36| 8 3| 8 510
16 51k April May June 17 45k [ 15 M2 |15 83| 16 ke | 17 k23 | 15 515
March 2 546 1 5h1 2 Ly | 24 491 | 21 L7 | 22 415 | 23 b7y | 2k 504 | 22 hog
1 68| 8 578| 8 6u3| 14  LB2 271 b5l
8 54 15 65| 20 W5

Rio San Rodrigo near El Moral, Coahuila

February March April May June August. P
2 385 |10 =220 {1k 300 17 581 |23 e82 | 2 42 3 270 | 2 287 | 2 306 | 2 328
10 287 |17 288 [ 22 681 | 24 50k July 9 Y91 9 57| 9 287 | 9 5819 59
17 326 | 2h  6NT May June 3 276 |16 272 {18 667 {17 531 {18 318 |16 612
25 647 April 2 o86) 1 255 |10 68 |23 599 |23 558 |2 k26 |25 55k |23 686
March 1 30| 9 =287 9 293 |15 269
1 296 | 10 687 17 6 | 22 678
Rio Grande at Eagle Pass, Texas
January February March April May June July September October November
2 918 1,120 | 13 964 | 18 1,050 [ 23 956 |27 87k |31 856 | 1 98k | 7 775 |25 1,130
3 1,050 | 7 1,030 | 15 1,030 | 19 1,110 { 2k 1,050 | 28 896 | August 2 88| 9 83|29 1,120
b 1,170 | 8 1,120 | 16 1,060 | 20 1,020 [ 25 1,080 {29 883 | 1 73b | & 7956 |10 860 [ 30 1,10
5 1,030 [ 9 1,030 | 17 21 1,310 | 26 1,150 {30 818 | 2 865 | 5 T | 11 1,040 | December
6 1,120 | 10 1,020 { 18 1,010 | 22 1,430 [ 27 1,190 July 3 1,00 6 T 12 1,060 | 1 1,130
7 1,130 | 13 1,120 | 20 969 | 24 1,340 | 29 1,060 | 1 T | B 995 | T 13 1,110 | 2 1,180
9 1,020 | 1k 1,110 | 21 1,020 | 25 1,140 [ 30 956 [ 3 ok | 5 3| 8 612 |1k 972 | b 1,150
10 1,000 15 1,0k0 |22 9k2 | 26 1,150 |31 968 | b 719 | 7 89| 9 597116 99| 5 1,190
11 1,030 | 16 1,090 | 23 1,000 | 27 1,170 June 5 694 8 75111 17 1,090 | 6 1,180
12 1,060 | 17 1,060 | 2k 28 1,1 1 85| 6 753 9 187 {12 643 |18 1,150 | 7 1,160
3 1,060 18 1,070 |25 919|293 1,030 | 2 98| 7 (3110 881113 737 | 19 1,170 8 1,220
i 1,1 20 1,170 May 3 1,230 8 837 | 11 885 | 1h 81k | 20 1,170 9 1,190
16 1,120 | 21 1,080 | 28 959 1 1,040 5 1, 10 805 | 12 993 | 15 876 | 21 1,120 | 11 1,290
17 1,160 | 22 1,070 1,030 2 833 6 1, 11 768 | 1 1,190 | 16 926 | 23 1,400 | 12 1,320
18 L0 | 25 1,100 | 30 1,0k0 | 3 91k [ 7 1,070 |12 807 | 15 1,2k | 18 927 | 2k 1,400 | 13 1,300
19 1,210 | 24 1,090 [ 31 b 907 | 8 1,150 | 13 643 | 16 1,510 | 19 o7& { 25 1,530 | 1% 1,310
20 1,170 | 25 1,140 April 5 863| 9 1,090 |1k 525 | 17 1,230 | 20 883 | 26 1,470 | 15 1,2
21 1,150 | 27 1,140 1 960 6 943 | 10 1,060 | 1% 385 | 18 1,020 | 21 867 | 271 1,3 16 1,270
23 1,130 | 28 1,130 3 1,050 8 819 | 12 756 | 15 3k2 | 19 1,010 | 22 1,020 | 28 1,340 | 18 1,150
24k 1,120 March 4 987 9 13 68k | 17 778 { 21 1,150 | 23 1,100 | 30 1,2%0 | 19 1,190
25 1,150 1 1,120 5 1,080 10 882 | 1% 709 | 18 543 | 22 1,080 | 25 518 | 31 1,220 | 20 1,250
26 1,0u0| 2 1,050 | 6 99b| 11 1,070 |15 651 |19 721 | 23 1,010 | 26 796 | November | 21 1,200
27 1,150 3 1,150 7 1,090 | 12 16 737 | 20 833 | 24 938 | 27 46 1 1,160 { 22 1,220
28 1,120 L 1,020 8 1,030 [ 13 932 | 17 826 | 21 872 | 25 993 | 29 664 2 1,180 | 28 1,380
30 1,110 [ 6 1,050 | 10 1,100} 15 9| 19 862 |22 1,20 26 91530 696 | 7 1,200 | 29 1,380
3 1,150| 7 1,070 | 11 1,070 16 801 | 20 986 | 2 9 28 521 | October | 12 1,190 | 30 1,430
February [ 8 1,110 [ 12 17 1,060 [ 21 982 [ 25 81529 918 2 763 | 15 1,180
1 1,160 | 9 1| 13 8 9 22 881 | 26 1| 30 3 785 | 19 1,170
2 1,1k0{ 10 1,080 | 14 1,010 19 952 | 23 754 | 27 729 | 30 928 4 827 | 22 1,160
3 1,130 | 11 15 999 | 20 ok 773 |28 784 | 31 962 | 5 868 | 23 1,150
¥ 1,060 | 12 1,060 [ 17 970 | 22 1,200 | 26 37 | 29 176 6 691 | 25 1,130
Rio Salado at Cd. Guerrero, Tamaulipas
January February April May June July August ) De b
1 2,490 | 8 W,410 | 1 4,510 |10 4,290 | 6 560 [10 k86 |16 2,330 |20 1,180 | 1 596 |11 615
2 2,560 |10 4,410 | 7 4,630 |22 3,400 | 7 300 |12 k91 |18 2,110 |22 951 | 3 583 (13 612
4 2,720 [13 L,b10 {12 k7RO |12 3,400 9 270 |14 960 |21 1,910 |25 807 6 587 |15 606
6 2,93 |15 4,43 |14 780 |15 k300 {12 306 |1h 97k |23 1, 27 881 | 8 595 |18 623
9 3,520 {17 4,450 |18 L7 17 4,080 | 14 334 |17 529 |25 1,820 |27 878 |10 20 621
11 3,140 |20 b,450 |18 4,760 |19 4,210 |16 336 |19 28 1 29 1,130 |13 579 | 22 624
13 3,990 |22 k450 |19 L,930 |22 5,100 |19 345 21 685 |30 4,300 |30 936 |15 592 |25 647
16 4,020 |24 k,470 |20 3,130 | 2% 2,910 |21 345 |24 1,980 |31 4,550 October 17 575 |27 €59
18 3.850 {27 b,k70 |20 3,100 |26 9u3 | 22 533 |26 3,310 |31 4,510 777 |20 585 |29 [
20 3,860 |28 M40 |21 2,520 |29 1,210 {22 Skl |28 3,700 |September | 6 788 |22 579 |31 665
23 3,960 March 2 3,220 |29 1,030 |25 5S4k {31 3,800 | 1 2,200 |11 653 |2k 593
25 3,930 1 4,460 |26 3,650 |29 93 | 26 455 August 4 2,680 |16 601 |27 582
27 3, 3 h,500 |28 3, 30 612 |28 463 | 1 3,780 | 6 2,810 |18 6Ok |29 593
30 4,1ko 6 14,930 130 3,990 June 30 364 2 3,750 7 4,130 | 20 591 |30 593
31 4,180 8 4,83 Me; 3 1,060 July 4 3,880 7 4,080 |23 580 | December
February |10 4,930 | 1 k4,030 | 3 1,070 | 1 381 | 7 b,020 | 8 k350 }25 590 1 591
1 4,25 |17 4,610 | 3 %100 | 5 289 | 3 379 | 9 3,80 |11 1,690 |27 595 | & 598
3 4,330 |24 L,k20 5 4,080 6 419 5 ¥28 11 3,40 |13 1,%00 | 30 612 6 614
6 4,350 |31 4,500 8 4,200 6 o5 ki 311 |1k 2,470 |15 1,300 | 31 607 8
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ECx10¢ ECx106 ECx108 ECx108 ECx10¢ ECx10¢ ECx108 ECx108 ECx108 ECx108

Date @25°C | Date @25°¢C Date @25°¢c | Pate @25°c | Date grsec Date @25°C | Date @25°C Date @15°C Date @25°C Date @25°C
Rio Grande at Roma, Texas

Janu February March April July August September QOctober December
1 1,0 7 1,110 {17 1,140 { 2k 1,130 | 30 829 5 928 2 718 | 18 829 |25 1 1,170
2 1,030 8 1,090 |18 1,130 |25 1,090 | 31 563 6 99k |13 831 | 19 872 [26 1,030 2 1,150
% 1,0k0 9 1,120 |19 1,120 [ 26 1,110 June 7 913 | 1k 982 | 20 802 |27 1,120 3 1,130
L 1,070 |10 1,150 (20 1,090 | 27 1,1k0 1 Lhy 8 912 |15 842 | 21 707 |28 1,160 4 1,1k0
5 1,09 |11 1,110 |21 1,110 {28 1,340 | 2 4o | 9 937 {16 84 (22 710 |29 1,150 | 5 1,140
6 1,080 |12 1,150 (22 1,090 | 29 1,110 3 728 | 10 ok |17 861 | 23 766 |30 1,150 6 1,140
7 1,100 {13 1,150 {23 1,060 | 30 1,1 4 657 {11 950 |18 867 | 24 838 |31 1,200 7 1,140
8 1,120 |14 1,160 |24 1,090 5 588 | 12 936 | 19 g2k | 25 481 | November 8 1,120
9 1,070 15 1,150 |25 1,100 | 1 1,160 | 6 655 [13 907 |20 992 {26 85 | 1 1,280 | 9 1,130
10 1,060 16 1,130 |26 1,120 | 2 1,170 | 7 W46 |1k 880 |21 1,120 |27 72 | 2 1,360 |10 1,140
11 31,110 (17 1,110 f27 1,100 | 3 1,250 | 8 512 |15 60k |22 1,390 {28 995 | 3 1,450 |11 1,160
12 1,160 (18 1,120 |28 1,090 | 4 1,450 | 9 kr9 |16 85 |23 1,k60 |29 €83 | & 1,520 |12 1,170
13 1,140 |20 1,100 |29 1,080 5 1,520 | 10 34k | 17 798 |ek 1,k00 | 30 781 5 1,450 |13 1,200
U 1,100 |21 1,120 |30 1,100 | 6 1,560 | 11 1,150 {18 502 |25 1,330 | October 6 1,k00 |1k 1,220
15 1,130 |22 1,130 |31 1,080 | 7 1,500 {12 1,2k0 |19 444 126 1,270 | ¥ 805 | 7 1,350 |15 1,210
16 1,120 |23 1,120 April 8 1,k60 [ 13 1,670 [20 369 1,220 § 2 83 [ 8 1,350 |16 1,190
17 1,110 | 2b 1,120 1 1,060 9 1,350 | 14 1,8% |21 662 |28 1,190 3 47 9 1,350 |17 1,190
18 1,090 |25 1,120 2 1,040 |10 1,310 | 15 1,760 |22 670 |29 1,140 4 663 |10 1,320 | 18 1,1
19 1,110 (26 1,1k0 { 3 1,030 |11 1,290 | 16 1,160 {23 790 (30 1,130 | 5 650 |11 1,280 |19 1,
20 1,110 {27 1,130 | 4 1,030 |12 886 (17 1,180 |25 1,080 |31 1,270 | 6 T34 |12 1,250 |20 1,220
21 1,150 |28 1,130 | 5 1,030 13 961 |18 1,100 {26 863 |September | 7 85 |13 1,210 |21 1,210
22 1,170 March 6 1,030 | 1+ 1,390 119 1,020 [27 97k | 1 1,170 | 8 776 |1b 1,180 |22 1,240
25 1,150 | 1 1,150 | 7 1,030 {15 969 |20 953 (28 1,180 | 2 1,550 | 9 856 {15 1,160 |23 1,300
24 1,120 2 1,160 8 1,040 |16 920 | 21 715 |29 1,080 3 954 |10 837 |16 1,160 |2k 1,
25 1,100 3 1,130 9 1,050 | 1t 1,010 | 22 683 | 30 1,080 L 7hh P11 1,090 |17 1,160 |25 1,310
26 1,1k0 4 1,13 |10 1,070 |18 927 | 23 712 | 31 999 5 957 § 12 787 [18 1,160 | 26 1,250

1,170 5 1,120 |11 1, 19 824 | 24 k79 August 6 937 | 13 70k (19 1,140 1,250
28 1,210 | 6 1,140 |13 1,090 (20 826 |25 637 | 1 946 | 7 966 |1k 713 [20 1,090 | 28 1,230
29 1,2 7 1,160 {14 1,110 | 21 803 | 26 821 2 827 8 9ok | 15 8ok {21 751 | 29 1,220
30 1,230 [ 8 1,170 {15 1,09 |22 1,060 {27 811 | 3 86 | 9 1,5% |16 917 |22 30 1,200
31 1,230 | 9 1,140 {16 1,120 |25 1,210 [28 950 | b 801 |10 1,250 (17 867 |23 1,160 |31 1,220
Fobruary |10 1,140 |17 1,120 |2k 786 |29 649 | 5 877 |11 1,040 {18  B7h 2k 1,150
1 1,200 |11 1,160 |18 ‘1,120 |25 1,820 |30 831 [ 6 754 j12 760 [ 19 861 |25 1,180
2 1,190 (12 1,150 [19 1,10 |26 1,680 July 7 843 |13 829 [20 903 |26 1,140
3 1,150 (13 1,180 |20 925 |27 990 | 1 872 | 8 972 |1k 872 (21 977 |27 1,130
b 1,100 |1k 1,120 (21 1,310 (28 602 | 2 765 | 9 1,010 |15 918 |22 1,090 |28 1,1
5 1,160 |15 1,260 |22 1,400 | 28 633 3 808 |10 1,040 |16 878 | 23 1,070 {29 1,150
6 1,100 |16 1,220 (@3 1,150 |29 506 | &  93h {11 809 |17 911 | 2k 1,00 |30 1,150

North Floodway near Sebastian, Texas
February April May June July Auguet October November December

4 3,330 |20 3,40 [ 3 k270 (22 1,080 1 2,080 { 3 4,020 21 3,050 | 2 3,40 | 6 4,310 |26 5,130
9 3,370 |27 3,850 |10 4,920 |22 1,070 1 2,080 {10 4,54 [28 3,150 [ & 2,590 |14 4,760 |
16 3,440 March 17 3,620 {29 21,430 5 3,880 |17 5,640 | September 4 2,580 |20 4,020
25 2,960 6 3,900 |ek L,820 29 1,40 5 3,880 |24 3,k70 5 3,370 9 3,950 |27 4,180
30 3,000 |13 4,360 May 29 1,40 |12 5,640 |31 3,470 |11 3,k90 | 16 3,800 | December
February |20 4,040 1 4,270 June 19 4,920 August 18 3,430 | 23 3,00 4 3,950
6 3,810 |27 k,300 8 5,6k0 1 2,080 | 26 1,390 7 3,420 |25 3,620 | 30 3,620 |11 3,910
13 3,520 15 3,210 1 2,080 3,370 18,390




WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

ELECTRICAL CONDUCTIVITY OF WATER SAMPLES

73

1950

ECx108 ECx10¢ ECx10¢ ECx108 ECx108 ECx108 ECx108 ECx108 ECx10¢ ECx106

Date gigec Date Gosec | Date gocec |Date gogec [Date ggoc Date gy5-c | Date gagec | Date @a5ec | Date gsec | Date gosec
Rio Grande at Mercedes, Texas, Pumps

January February March April May July August September October November
1 1,250 7 1,320 | 16 1,490 | 22 1,kk0 | 28 1,110 2 1,270 8 1,0%0 | 1% 1,480 ] 20 939 | 25 1,360
2 1,60 | 8 1,360 | 17 1,580 | 23 1,010 | 29 1,210 | 3 1,320 | 9 946 | 15 1,k90 | 21 1,030 | 26 1,330
3 1,200 9 1,300 { 18 1,510 | 2k 1,100 | 30 4 1,000 | 10 16 1,390 [ 22 1,060 | 27 1,070
B 1,060 | 10 1,380 | 19 1,550 | 25 1,390 |31 573 | 5 1,060 | 11 1,120 | 17 1,250 | 23 1,100 | 28 1,330
5 1,170 | 11 1,340 | 20 1,620 | 26 1,540 June 6 1,270 | 12 1,110 | 18 1,160 | 2k 1,070 | 29 1,360
6 1,220 | 12 1,370 [ 21 1,670 | 27 1,470 1 707 7 1,390 | 13 1,140 | 19 1,230 { 25 1,090 [ 30 1,
7 1,190 | 13 1,380 | 22 1,520 | 28 1,500 | 2 813 | 8 1,b30 | 14 1,220 | 20 1,270 | 26 1,140 | December
8 1,170 | 14 1,360 | 23 1,560 | 29 1,590 3 670 9 1,k20 | 15 1,050 | 21 1,300 | 27 1,200 1 1,390
9 1,240 | 15 1,370 | 2k 1,580 | 30 1,540 | k585 | 10 1,b00 | 16 968 | 22 1,300 | 28 1,250 | 2 1,370
10 1,250 | 16 1,390 | 25 1,540 May 5 591 | 11 1,560 | 17 973 | 23 1,290 | 29 1,290 3 1,k20
1 1,200 | 17 1,420 | 26 1,540 | 1 1,500 | 6 90k | 12 1,610 | 18 1,0k0 | 2k 1,310 | 30 1,240 | Lk 1,420
12 1,250 | 18 1,360 |27 1,580 { 2 1,750 | 7 740 | 13 1,650 | 19 1,160 [ 25 1,210 | 31 1,250 | 5 1,30
13 1,300 | 19 1,50 | 28 1,5%0 | 3 1,7h0 [ 8 756 | 1% 1,670 [ 20 1,090 | 26 930 | November 6 1,390
W 1,300 21 1,360 |29 1,520 | & 1,6k0 | 9 7k |15 1,660 | 21 1,090 | 27 900 | 1 1,280 | T 1,350
15 1,230 22 1,370 | 30 1,520 | 5 1,680 20 725 |17 1,7W0 | 22 1,160 [ 28 689 ; 2 1,30 | 8 1,k30
16 1,230 | 23 1,350 | 31 1,560 6 1,810 | 11 617 | 18 8y7 [ 23 1,090 | 29 954 3 1,370 9 1,39
18 1,300 | 2k 1,k20 April 7 1,840 |12 688 | 19 896 | 2b 1,220 [ 30 896 | ¥ 1,370 | 10 1,380
19 1,310 | 25 1,440 | 1 1,480 | 8 1,870 [ 13 662 [ 20 897 | 25 1,240 | October 5 1,k00 { 11 1,380
20 1,320 | 26 Lwko | 2 1,480 | 9 1,9% {1k B13 |22 S99 (26 12701 1 7A3| 6 1,500 | 12 1,kk0
21 1,310 | 27 1,440 3 1,k90 | 10 1,940 [ 15 980 | 22 Skk | 27 1,720 2 ThT 7 1,53 | 13 1,40
22 1,200 | 28 1430 | & 1,560 | 11 2,00 | 16 1,330 |23 526 | 28 1,720 | 3 802 | 8 1,570 | 1k 1,360
23 1,250 March 5 1,550 | 12 1,920 | 17 1,570 | 24 530 | 29 1,750 4 832 9 1,620 | 15 1,350
ok 1,260 | 1 1,360 | 6 1,520 | 13 2,010 [ 18 1,850 ;25 798 |30 L,670| 5 790 | 10 1,710 | 26 1,360
25 1,300 2 1,400 7 1,530 | 1k 2,120 | 19 1,970 | 26 757 | 31 1, 6 8| 11 1,7 17 1,400
26 1,290 3 1,k30 8 1,620 | 15 1,730 | 20 2,120 | 27 750 | September 7 851 | 12 1, 18 1,360
27 1,320 L 1,510 9 1,480 | 16 1,580 | 21 1,560 | 28 828 1 1,570 8 748 | 13 1,610 | 20 1,kko0
28 1,320 5 1,h90 | 10 1,420 | 17 1,160 | 22 1,560 | 29 1,210 2 1,530 9 746 | 1k 1,570 | 21 1,460
29 1,260 | 6 1,470 | 11 1,390 { 18 1,530 | 23 1,570 | 30 1,050 | 3 1L,kl0o | 10 757 15 1,570 | 22 1,uk0
30 1,260 7 1,430 | 12 1,3% | 19 1,530 | 24 1,520 | 31 1,070 L 1,320 | 11 796 | 16 1,560 | 23 1,360
31 1,250 | 8 1,810 | 13 1,390 |20 1,370 | 25  96b | August 5 1,560 | 12 880 | 17 1,530 | 25 1,320
Fobruary | 9 1,480 | 14 1,ke0 |21 1,360 |26 910 | 1 1,270 | 6 1,k20 | 13 952} 18 1,500 | 26 1,360
1 12,300 | 10 1,450 | 15 1,400 |22 1,350 { 27 901 | 2 1,480 | 7 1,250 | 1b 926 | 19 1,k70 | 27 1,k60
2 Lol 11 1, 17 1,510 | 23 1,210 | 28 775 3 1,270 9 913 | 15 976 | 20 1,420 | 28 1,k70
3 1,370 | 12 1,520 | 18 1,30 |2k 1,030 {29 81k | b 1,310 | 10 1,170 | 16 981 | 21 1,ke0 | 29 1,490
b 1L,bo| 13 1,560 | 19 1,520 {25 1,130 |30 934 [ 5 1,250 | 11 1,180 | 17 842 | 22 1,570 | 30 1,530
5 1,380 | 1+ 1,510 | 20 1,530 | 26 1,210 July 6 1,120 | 12 1,250 | 18 843 | 23 1,350 | 31 1,530
6 1,3201 15 1,53 | 21 1,520 | 27 _1,k20 1 1,110 7 1,010 | 13 1,260 | 19 900 | 24 1,350
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tion.

The term
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RIO GRANDE SALT BURDEN

"salt"

as used herein means total dissolved solids.
tons per acre-foot, for 1950, which are marked by an asterisk (*) are based on the
analyses shown on preceding pages of this bulletin.
on chemical analyses reported in previous Water Bulletins, or have been arrived at by deduc-

The normal concentrations shown for the period 1835 to 1920
of the values determined for the 16-year period indicated.

The concentrations, in

are the weighted means

MILLIONS OF TONS OF SALTS PER YEAR

CONCENTRATION
TONS/ACRE-FOOT
1950 13???9150 MILLIONS OF TONS OF SALTS PER YEAR
0 1 2 3 b 5 6 7 8
oy T ]
62 .68 | CABALLO DAM 1949 —gr 19k2
Unmesasured ] | RIO GRANDE SALT BURDEN
67 * .74 | LEASBURG DAM ———1949 —@+ 1942 Period 1935 to 1950
1
1.05 * 1.06 ELU;’:;B‘H‘GQ 19)19 :- o 1942 © Maximum Years - 1941 and 1942 as shown
) Unmeasured | ! ® Minimum Years - as shown
3.73 * 2.27 | FORT QUITMAN — 1948 -/t 1942
Unmeasured i |
2,07 *| 1.96 | UPPER PRESIDIO —1948 —1—0 19k2
79 * .60 RIO CONCHOS “
1948 —»- 1942
Unmeasured | |
97 .86 | LOWER PRESIDIO —19128 - 1Fh2
.36 3k ALAMITO CREEK
? ? 1948 —» 1942
59 .59 TERLINGUA CREEK | |
1948 —»- 0 1942
Unmeasured | \ \ ]
.93 * .83 | JOHNSON RANCH —— 1948 —e- v © 1942
Unmeasured | \ 4
.76 * .74 | LANGTRY 1948 —e- A 1942
2.80 * | 3.97 PECOS RIVER -
[ 1948 - 1941 4o
48 48 GOODENOUGH SPG. \ { ]
|- 1948 + 941 o
34 .28 DEVILS RIVER \ \
I 1948 e T 1981 Lo
. .51 ARROYO IAS VACAS !
w ? 11950 |ef— Normal 1935 to 1950
Unmeasured \
.87 1.06 |DEL RIO 1948 * L 1941 +—o
b9 R SAN FELIPE CREEK i
- 1948 e . 194 4o
.50 .50 PINTO CREEK |
- 1948 e T 1981 L o
RIS .38 RIO SAN DIEGO |
I 1948 7Y o 1941
36 * .25 RIO SAN RODRIGO !
1948 * T 1941
Unmeasured J
.85 * .99 |EAGIE PASS 1948 * L 1941 -0
51 .52 RIO ESCONDIDO 3 |
- 1948 > T 1941 4+—o0
Unmeasured \\
.8b .93 1948 : 1941 <o
1.35 * .92 RIO SALADO 98 \ N
Unmeasured l.
.83 .91 | ZAPATA 1948 + 1941 -0
. 51 RIO ALAMO
> ? 1950 ) 1941 40
Unmeasured | :
.82 # .89 |RomMA 1950 1 1941 -1—0
1
0 1 2 3 13 5 6 T

chemical
Those not asterisked are based either
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SANITARY ASPECTS OF WATER QUALITY

The United States and Mexican sections of this Commission, and the Texas State Depart-
ment of Health co-operate in the joint sanitary water-sampling program along the Rio Grande.
A11 analyses below have been made under the "Rules of Laboratory Procedure" as approved by
the participating agencies, and which conform with the procedures set out in the manual,
"Standard Methods for the Examination of Water and Sewage" - Ninth Bdition (1946}, prepared
by the American Public Health Association and the American Water Works Association. These
analyses were nmade in the laboratories of the £l Paso Water Plant, the laredo Water Plant,
the Cameron County Health Unit, and the International Boundary and Water Commission. Analy-
ses for Biochemical Oxygen Demand (B.0.D.) and for Dissolved Oxygen
only a part of the samples.

The percentages of Dissolved Oxygen (D.0.) shown below are the percent saturation at
the elevation of the sampling station. Similar values published in Water Bulletin No. 18
and previous issues are expressed as the percent saturation at sea-level elevation.

(D.0.) were made for

Date D.0. 18.0.D. Colafo‘rm Total Bacteria Date D.O. 8. 0.D C°I'f‘?"" Total Bacteria
Percent |Parts Per| Organisms per c. c. Percent |Parts Per| Organisms perc. c.
1950 | saturation | Million | per100c. c. | (plate count) 1950 | Saturation | Million | per 100 c. c. | (plate count)
Rio Grande at El Paso, Texas, Water Plant
Sept .26 ok.1 6,200 30,700 | Nov. 14 103 3.09 2,300 5,650
Oct, 3 96.0 1.7 24,000 10,750 | Dec. 12 106 1.6 5,500 2,750
17 100 1.9 2k, 000 22,000
2k 1.0
31| 125 6.4 21,000 1,850 | Total 717.0 18.19 86,600 76,400
Nov. 7 92.9 2.5 3,600 2,700 | Average 102.4 2.60 12,400 10,900
Franklin Canal at El Paso, Texas, Water Plant
Mar. 1b 9k.8 2.7 2,300 July 25 89.6 1.5 38,000 87,000
21 1.9 3,600 3,800 | Aug. 1 91.2 1.6 38,000 30,350
28 90.4 2.5 2,300 2,100 8 89.8 1.47 6,200 19,250
Apr. b 89.8 1.9 24,000 6,900 15 88.1 1.5 6,200 12,500
11 9k.8 1,45 5,500 2,350 22 90.6 1.5 38,000 16,250
18 93.5 1.5 70,000 3,800 29 92.3 2.2 38,000 23,050
25 95.7 1.9 3,600 Sept. 5 95.3 1.2 3,600 15,400
May 2 89.8 1.6 5,500 5,500 12 9k.1 1.5 6,200 21,200
9 91.5 1.45 11,000 5,600 19 96.0 .9 24,000 29,500
16 91.2 1,09 24,000 5,100 | Oct. 10 91.7 1.3 38,000 29,300
23 97.4 1.8 11,000 6,250 | Kov. 21 88.3 1.5k 3,400 6,050
29 115 1.6 6,200 8,000 28 101 2.18 2,300 4,050
June 6 93.0 1.55 6,200 6,550 | Dec. 5 96.6 2.4 2,300 6,050
13 97.3 1.5 6,200 6,250 19 89.3 1.8 3,600 2,100
20 92.6 1.55 11,000 8,900 26 102 2.1 2,300 1,k00
27 k.1 1.55 6,200 12,900
July 3 95.k 1.7 6,200 12,550
11 85.5 1.73 24,000 42,500 Total 3,071.1 57.13] 502,900 458,550
18 85.3 1.55 24,000 41,500 | Average 93.1 1.68] 14,800 15,300
Rio Grande at Ysleta, Texas—Zaragosa, Chih. Bridge
Jan. 3 72.7 5.8 2,400,000 268,000 | July 18 T1.3 13.2 2,400,000 445,000
10 67.3 7.6 230,000 230,000 25 75.6 9.5 | 1,600,000 510,000
17 .3 7.5 360,000 250,000 | Aug. 1 65.9 5.1 620,000 395,000
2k 69.1 5.0 360,000 310,000 8 72.6 7.24| 3,800,000 670,000
31 7.9 7.6 230,000 170,000 15 78.3 5.6 620,000 705,000
Feb, 7 73.9 550,000 210,000 22 59.8 13.4% | 14,000,000 1,385,000
b 60.5 360,000 455,000 29 18.3 7.1 620,000 505,000
21 18.1 27.5 7,000,000 910,000 | Sept. 5 83.6 5.1 230,000 280,000
28 57.8 21.0 | 2,%00,000 91,000 12 75.4 8.9 360,000 315,000
Mar. 7 69.9 6.0 230,000 100,000 19 71.3 4.6 1,600,000 760,000
1k 67.3 12.6 230,000 65,000 26 7.4 7,000,000 920,000
21 620,000 440,000 | Oct. 3 71.b 6.8 | 1,100,000 705,000
28 83.9 15.3 620,000 350,000 10 71.2 8.2 3,800,000 1,175,000
Apr. b 79.1 9.3 3,800,000 300,000 17 37.7 16.3 | 14,000,000 1,995,000
11 79.6 8.7 1,100,000 255,000 24 12.9 6.4
18 66.5 9.3 620,000 255,000 31 40,4 e2.1 | 11,000,000 1,385,000
25 73.8 7.5 360,000 215,000 | Nov. 7 4.8 5.59 360,000 220,000
May 2 70.1 6.2 | 1,100,000 230,000 1 70.5 7.78| 1,600,000 505,000
9 75.0 L. 360,000 155,000 21 29.3 19.4 | 24,000,000 1,215,000
16 7.6 6.96 360,000 230,000 28 28.9 %1.5 | 11,000,000 1,233, 000
23 76.8 10.3 2,400,000 325,000 | Dec. 5 67.3 12.01 230,000 380,000
29 72.8 6.3 620,000 430,000 12 TL.0 8.2 940,000 205,000
June 6 65.8 8.7 1,100,000 350,000 19 41,4 28.0 6,200,000 1,210,888
13 Th1 9.3 1,100,000 340,000 26 61.0 15.3 800,000 05,
20 1.3 5.6 l{60,000 igg,ggg
2 4.1 5.k 2,400,000 ,
iy 798 9.6 360,000 k0,000 | Total | 3,426.6 | 512.06)240,915,000 ‘ 25:22‘;:83341
1 6h.2 12.8 | 2,400,000 1,050,000 | Average 67.2 N 183, ,
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SANITARY ASPECTS OF WATER QUALITY

Coliform  |Total Bacteria Coliform {Total Bacteria Coliform | Total Bacteria Coliform | Total Bacteria
Date Organisms perc. c. Date Organisms perc.c. Date Organisms pere. c. Date Organisms perc.c.
1950 |per 100 c. c.|(plate count) | 1950 |per100c. c. (plate count)| 1950 |per100c.c.|(plate count)| 1950 |per100c.c.| (plate count)
Rio Grande at Laredo, Texas, Water Plant
Jan, 3 3ho Feb. 21 110 Apr, 1k 93 Aug. 14 3,600 25,000
3 360 850 24 36 17 1,600 1,380 21 3,600 5,000
6 230 o7 620 1,550 18 620 28 22,000 3,150
9 110 625 28 110 21 620 Sept. 5 3,600 9,500
10 230 Mar. 3 230 2k 210 800 11 2,300 3,000
13 3h0 6 62 1,400 25 2,400 18 6,000
16 62 450 7 2,h00 28 360 25 38,000 47,700
17 270 10 36 May 1 360 750 | oet. 2 3, ,000
20 62 13 360 1,050 8 230 1,150 9 2k,000 70,000
23 23 500 b 160 15 3,600 9,500 16 2,300 30,000
ok 550 17 620 22 16,000 9,750 23 1,600 4,200
27 360 20 110 1,170 29 23,000 14,500 30 160 700
30 230 580 21 550 June 5 1,600 12,250 | Nov. 6 270 2,500
31 95 2l 93 12 1,100 5,500 13 62
Feb. 3 200 27 160 540 19 2,h00 12,000 20 1,100 1,500
6 93 1,080 28 550 26 2,100 25,000 27 1,100 750
T 110 31 620 July 3 1,100 1,500 Dec. 4 360 900
10 62 apr. 3 130 360 10 1,600 2,000 1 160 780
13 360 1,020 & 9ko 17 22,000 72,500 18 230 1,250
b1 160 T 36 2k 5,400 3k,
17 91 10 620 150 3 11,000 72,500 Total 222,790 756,760
20 230 825 11 36 ng. 7 3,600| 106,500 | Average 2,620 )
Rio Grande 9.1 Miles Below Laredo, Texas, R. R.Bridge
Jan. 3 36,000 8,600 Apr. 3 3,600 4,000 July 17 93,000 120,000 | Oct. 16 23,000 39,000
9 36,000 3,900 10 3,600 5,500 24 36,000 30,000 30 5,400 14,000
16 11,000 2,900 17 16,000 3,750 31 36,000 150,000 | Nov. 6 9,300 8,000
23 16,000 ,800 2k 21,000 4,500 Aug. T 36,000 100,000 13 2,300 8,000
Peb. 6 21,000 11,500 My 8 9,300 9,000 1k 380,000 32,000 o7 36,000 5,500
13 16,000 6,750 15 11,000 15,000 21 55,000 17,500 | Dec. & 34,000 5,000
20 9,300 5,850 22 93,000 38,000 28 16,000 5,000 1 11,000 k,000
o7 36,000 12,000 29 16,000 10,000 { Sept.ll| 230,000 17,000 18 5,k00 5,000
Mar. 6 11,000 7,000 June 5 240,000 7,500 18 93,000 3k,000 26 5,400 2,000
13 11,000 3,800 19 2k, 000 13,500 25 23,000 36,000
20 36,000 8,000 | quy 3 36,000 7,000 | Oct. 2 36,000 90,000 | Total | 2,011,800( 1,120,450
27 6,200 4,600 10 17,000 25,000 9{ 110,000 105,000 | Average ,700 "
Rio Grande at Falcén, Texas*
Jan. & 1,700 1,000 | Apr. 10 210 680 | July 17 36,000 145,000 | oct. 23 38,000 10,200
9 ,600 1,400 17 1,100 1,100 24 27,200 30 3,600 8,000
16 1,600 1,100 2l 14,000 15,900 31 6,200 65,000 | Nov. 6 6,200 2,500
23 9,40 2,100 |May 1 620 500 | Aug. 7 3,600 77,000 13 2,300 2,200
30 6,200 6,450 8 360 600 1% 6,200 29,000 27 620 500
Fob. 6 3,600 2,200 15 11,000 16,000 21 6,200 6,300 | Dec. & 3,600 1,800
13 5,500 3,200 22 36,000 45,000 28 3,600 1,100 11 360 1,350
20 2,300 1,350 29| 110,000 41,000 | sept. 5 2k,000 10,000 18 1,100 1,
27 2,300 200 | June 5 11,000 4,500 1 36,000 k2,500 26 6,200 2,050
Mar. 6 6,200 3,150 12 1,100 1,500 18 36,000 19,000
1 2,300 1,200 19 6,200 9,000 25 11,000 26,000
20 3,600 1,350 26 16,000 60,000 Oct. 2 36,000 140,000
27 1,600 650 July 3 3,400 1,800 9 23,000 4o,000 Total 559,790 907,730
Apr. 3 620 500 10 1,100 1,600 16 9,400 24,000 | Averags 11,200 17,800
Rio Grande at Chapeiio, Texas **
Jan. 4 620 1,300 | Apr. 10 360 340 | July 27 36,000 135,000 | oct. 23 6,200 5,500
9 2,300 1,650 17 2,400 390 2| 5,500 14,700 30 3,600 3,000
16 620 1,500 ok 2k,000 19,100 31 ) 60,000 | Nov. 6 2,100 1,800
23 2,300 1,650 | May 1 360 800 | Aug. T 6,200 40,000 13 1,100 1,k00
30 1,100 koo 8 620 850 14 11,000 50,000 27 540 1,000
Feb. 6 2,300 2,300 15 11,000 18,000 21 2,300 ,000 | Dec. % 3,600 1,500
13 1,100 2,000 22 62,000 51,000 28 2,300 1,250 11 2,300 1,ko00
20 6,200 2,k00 29 62,000 40,000 Sept. 5 3,400 7,100 18 3,600 1,500
27 2,300 50 | qune 5 2k, 000 6,000 1 23,000 37,000 26 2,300 1,880
Mar. 6 6,200 2,300 12 360 4,000 18 11,000 12,000
14 2,300 1,500 19 3,600 8,500 25 3, 25,000
20 2,300 900 26 3,600 52,500 | Oct. 2 36,000 100,000
27 620 700 July 3 6,200 2,300 9 36,000 39,000 Total 160,090 787,060
Apr. 3 130 300 10 3 €00 16 22,000 19,500 | Average 9,020 15,400
Rio Grande at Mercedes, Texas, Pumps
Jen. 9 620 Apr. 10 930 July 2k 2,300 Fov. 13 1,100
16 360 17 3,600 31 2,100 20 620
23 160 24 2,100 Aug. 21 1,600 27 620
30 360 May 1 38,000 28 620 Dec. 5 16
Feb. 6 360 8 620 Sept. 5 1,100 1 110
13 1,100 15 1,200 11 620 18 160
20 1,100 22 1,100 18 3,600 26 1,300
27 160 June 5 9,400 25 3,600
Mar, € 270 12 1,600 Oct. 2 6,200
13 350 19 93 16 2,800
20 340 26 6,200 23 3,600
27 270 July 10 1,100 30 1,100 Total 107,369
Apr. 3 110 17 1,600 Nov. 6 1,100 Averege 2,330

* 4.4 miles upstream from Paledn Dam. ** 1.7 miles downstream from Falcén Dam.
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RAINFALL ON THE UNITED STATES SIDE OF RI0 GRANDE WATERSHED

INCHES—-1950

The daily rainfall records tabulated below have not been published elsewhere. For each
station there are indicated the source of the record and the type of rain gage in use. The
general location of each station is shown on the map of the watershed, pages 54 and 55 of
this bulletin.

[ h 6 8 20 | 2 2 2% 28 Touad
L 1|1 1 L 1 1 T pt X 1 [ 22 | 2 1 ar
Month | L | 2| 3 5| 678159 | 12113 5 7 9 3 > 2 29| 30| 3 Tnches| &
Beoording gage American Dam Near El Paso I.B. &V C.
Jan. .01 o1 ko] 54
Feb. B 16 5%
. o
Apr. 59l 0 .g
My . E 1
June 408 .11 -15| E 60 86
a1y B ~o1l o8] 19| 03 o7 T 13| W ol 01 .26 .13 33| 1w
hvg. 02 .01 08, aloam
sept. | .2 o2 12 .02 oy Ak .o7] 14 88| 10
oot 08| 2% 30 73
Fov. o 2k
Dec. 0 250
Period 1938-1950 Total 1950 6.79 | 7.75
Recardthg gage Island Station I.B. & V. C
Jan. T 12| 051 b3 62 b2
Feb. 14 .03 17 .28
Mer. ° 28
Apr o .16
May ° B3
June 02) .02 A8
aty 2| .7 22| .17 13| 21 28] ~of okl o] 1.8 | not
avg. 64 02 t=! T B 119
Sept. | .03, 25 50| .16‘ S| 1,18
Oct. { .01 .08 09 .96
Tov o .28
Doc o s
Poriod 1939-1950 Total 1950] b1 | 7.16
Standard gage Fabens-Guadalupe Bridge, Texas I. B &W. C
Jan. B 07| 05 .36 58 .51
Pob. 14| 1 30
Mar. o 35
Apr. 0 26
Yoy ° s
June | .75 06| T 81 N3
iy 8] .06 .28 .03 .02 29 32| 1| .10 1.6 | .76
Ang. .01 01| 09| WL L.k
Sept. 25 03 09 .1 .06 61| .05 T 1.20 | 136
Oot . o 1.21
Fov. c 25
Dec. o K
Period April 1940-1950 Total 1950] 443 | 8.10
Recording gage County Line I.B. AW, C.
Jan. 08 w01 02! kgl 3t 33
Feb. -13| 13 .21
Mar . 1 D23
. © 29
".&5 ‘o
June | .73 -1 03 -03 S &
Tuly 09| .02 30( .28 05) .01 48| 05! .72 .02 22 2.4 | 1.07
Aug. K. 03] Eut .01l o8| A8 136
Sept. 01l g .06 .09 10 \25{ .10 .20 .00 5| 120
oct. | .0 .0 .07 09| o
Nov. o 26
Dec. [ WS1
Perfod 1978-1950 Total 1950] 5.25 | 7.69
Standsrd gage Fort Hancock Bridge, Texas I B & W C.
Jan. 05 0L} .01{ .21 E 56
,::_ .24 T 2k 30
Mar. 0 k4
Apr. o 27
Yy T T T .57
June 33| 03 r T o7 T 43| 108
July (01| LOh .10} .06 47| .19 0 T | 28T -ho| .03 45 02| 56| 2.62 | 1.08
Aug. T 15| .02, a5 T K- 107
sept. | 02| 5h) .05 01 .09 T | 28] .01 32| .o7| .7 1561 131
Oct.. 02| T T .02} LIS
¥ov. o .21
Deo. o 63
Feriod April 19h0-1950 Total 19%0] 5.77 | B.33
Recarding gage Madden Arroyo Highway (U. S. 80) Bridge, Texas I.B eV C.
Jon. 06 oA 16 26 s
yod. 2| .05 o713
Max o B
12| 12 58
Ax. o -39
June | .50 05 5L .70
July 13 1.00 11 a0 20| b 08 .67 .73 1.0h
g, 27 08| .01 26| 118
Bept. 6 0§ 05| 02| .12 07 k2 136 | 17
oot. | .01 o 1.:2
Ror- 9 62
= Period Beptember 1941.1950 Total 1950 5.36 | 8.00
Btapdard gage West Small, Texas C. B. Chandler
o 56
Jan. .10 30 m 3
Pob. ° 19
Nar, o 43
Apr. o &
:vu 2.50 2,50 | 1.08
10 E 143 | 1.63
Ty 8 1 12 ® x| 16
Ang. 0 26! &0 1.66 | 173
Bept. 50 o 1a
oct. ° 26
To.. ] Rl
ll'”' # Perlod ey 1940-1950 Total 1950| 10,51
Some months missing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES—1950

Total

il {w|15i6[17i8 19 20 212 fe3| 2|z

Inches

50‘51

Formal.
ar
Averege

Guayuco Arroye Highway (U. S. 80) Bridge, Texas I. B, & W C.

06| 405|151
02 .02

+05)

02| .02, 02|
02

20 25| .19 JOM 051 o 29 128 .13 .05 09|

Foriod May 1940-1950 Totel 19%0]

Recording gage

Fort Quitman

7 08| .66}

05| Ol .16}
Lol o2 .05

Ko B B £ 781

-06|

# Feriod 1937-1950

Standard gnen

Neely Ranch, Texas

.19

13

Poriod August 19411950  Total 1950

Standard gage

Presidio, Texas 1949 I.B.&W. C

Racord began Octaber 16, 1949

Iatitude 29° 3¢ longitude 104° 23' Tlovation 2,600 Feet

Presidio, Texas 1950 I B &W. L.

Y .16 ) .01 28

-1 1
.19 a4 1k

K .03
T -1y a0 .06 .03

Period November 1549-1950 Totel 1950| 7.82

Johnson Ranch, Texas I. B &W.C.

SUIRNs!

T | .54 .19 T | 1.5
Jda

.08 7| oM 1.60 .01 192
0
o

9
# Period 1933-1950 Total 1950| 7.17

Maravillas 1949 I.B. & W C.

\ \ Record began October 1, 1949

o R 33 34 18| ;.18
b7 el M9

Iatitude 29° 33 Lovgituds 102" 47! Klevation 1,810 Yeet

Maravillas 1950 I.B. &W. C.

.01 .01 .33

o3l T 03 T T T Nl
.26 1.2k

‘o] 73| 2.9

Period Ootober 1949-1950 Total 1950{11.91

Bome monthe wiesing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES—1950
] Total | Normal
Month | 1 2 3 5| 5 617 8|9t f12]|13 |2 1516417 |18] 19|20} 21|22 ! 23 |ewlas{26{ 27 {26 29)| 30|31 or
[Tnohes | Average
Standard gege Dryden, Texas I B. & W, C.
Jan. 09] 25| b 72
Feb. | .18] o4 05 27 s
Mar, 0 Jo
Apr. .25 230 o4 59
May 8 .ol «06) oz .02 2| 203
June | 01| .27 Ol -15} A7 )
July .25 29[ .3 T G710 L34
Aug «23) Ol 2 LR
Sept. 13| +05} 22] .18 .03 L2 .29 1.64 .23 3.9 1.8
oct. o 1.27
Fov. 0 b2
Dec. o 6
# Poriod 19321950  Total 1950 7.02 | 12,71
Standard gage Pumpville, Texas C. Cash
Jan. 10[ 2] o] ol T [T | k] 122
Yob. o .
Mer. ° an
Apr. .32 .27 T 9l 1.0k
My T Az T 1.05 1.7 1.57
Juns | .20 .14 36| 17
Taly 50} hq| EINEE]
Aug. Bt 22| »
Sept 11| .3bf 12| 25 T 0| T [1.07 199 | 231
oot T ® 2.07
Fov. o 08
Dec. 0 B
# Poriod 1946-1950 Totel 1950) 5.85 | 12.37
Standard gegs Pecos River I.B. &W. C.
Jun. 12 o] .ce 0] .23 | 1.08
Feb .15 25| 8
Mar. ° 67
Apr. .06 .36 .03 .13 19 .20 g7 | e
May 9| 229] 88 1.96
June | .09 12] 21] A2 1.78
Tuly 23 2.80 3.03| 1718
Avg. +82 96| 1.7 1.97
Sept. o5 93] 1.33] 2.35 | 2.08
oct. o 1.20
Nov. o 18
Dec o .86
Period March 1938-1950 Total 1950| 9.81 | 16.15
Visual guge Goodenough Spring Ranch River Riders
an. o 112
Yob. o 2,05
o .80
. ° 0
May 2,20 2.20] 1.08
Juns | .59 .19 1.20 | 140
July gl 1010] 150 | 2.28
Aug. 2501 kel Bo| 1.6
Sept. .80 1.20 2.00| 3.8
oct. 0 1.2
Hor. o 23
Dec. o .87
# Portod 1606-1950 Total 1950] 7.70 | 15.78
Standard gage Comstock, Texas Georgu Humphreys
Jao, 28 .18 23
Fab. 233 33| .04
Mar. 0 <79
Apr. 18 .25 .23 b3 ok} 09| 20| 1.7h
May 1.17) .24 OB o 213 1.9
Juns | 2] 1.69
Juy 1.02| 1.24) 2.6 1.9
xug. X 37 .80 17l 2.9
Bept. 1.02) .10 12| 2.0
act. o 1.62
Hor. ° 52
Dac. ° 1.09
Porlod May 1939-1950  Total 1950 8.81 | 17.48
Standard gage Devila Lake, Texas Central Power and Light Co.
Jan. o 91
Feb. 4
Mar. °
APY . <25 .55 20| 93| 1.9
May .19 10
e | sl 59| 1.00
July 10| 2.0 2.1
ug-
s.“ﬁz. 1.68 1.68
oot o
Hor. o
Dec. 9
Poriod May 1939-1950 fotal 1950 7.1
Standard gage Maverick County Canal Headgate Gate Tender
Jen 4 1 l °
Yeb . o8 o8l .20) E
Mar. a7 -ir
Apr. 7] 30 - I kg 1.03
oy 1.69 ol . I .oel 2.10
June | 56 L1 A7 .59 1,46
e} 3.25 BE| 3.1
el .70 -13) .03
e ™ o5 a5 10 .29 108
Sor. o N
Dec. L4 u 6
Feriod 19481950 Total 1950 10.55 | 19.89
do, Texas Walter P. Cox
T BEEEEEREEN 1] T [T 5] 102 |
fe ol 6| L7
\ EAR
12l ¥
Tl LT 165 3.13 A
5 | 11, 1.9%
2.07| L
IeA ‘ \ B0l 170
Bt - { | 38
06| K 157
AR 1 B

Poriod November 19K1-1950 Total 1950] 9.65 | 19.35

# Gome monthe mimsing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES —1950
Total | Normal
Wis I 617|890 i3] 16] 17| 18 Lm 2 222|224 251 2 | 21 I 28 ’ 29} 3|3 o
TortugaRanch, Texa ¥.
Recara began May 1, 1950
1.40 .50 -06} 0l 104 25| .08 .20 .14 Lo 1.ko) k.19
1.3
k| .56
.30 35! 2,00 .15 4,08
.83 32| 2.5 3.65
°
o
0
Iatitude 28* 39¢ Longitude 100° 267 Rlevation 780 Feot
Standard gage El Indio, Texas V. C. amith
Jen. a7 19 EAEE
Feb. .19 .06 -7 235 ar| 86
Mar. 259
ApT. 1 | Ly
May 2.35 1.23| 05| 23| 610 | 3.72
June 1,68 1.68| 2.12
July 2] 1.13 1.37 90
Aug. 1.29 .20) o7 1.7k | 2046
Sept. 30 1.18 .30 1181 302
oct. o 136
Tov. o .52
Dec. ° T
Period June 1541-1950 Total 1550/13.85 | 18.28
Standard gge Laredo Water Plant
Jen. 98
Feb. .09] 04| .01 .10 05 15
Mar. | o4 .01 .05 .09 T
apr. .12 04! .10 07| 13| .05 1.23
May 1.12 30| T4 33 +56{1.55| 2.56
June | 31 11 -30 2.27
July -25 1.
Aug. -79) L.k
Sept. 35 .21 3,04
Oot.. 1.6
Nov. .06 67| .0k 7
Des. 9. 1.0k
Poriod 1530-1950 Total 1950| 8.75 | 17.96
Standard gage Fort McIntosh, Laredo, Texas I. B kW C.
Jan. Record began Jamary 2%, 1550 T
Pob. .01 .09 .10 .ol 09 .08 38
Yar . 09| .08) o7 52| T4
Apr. .0 12| .ok .1y <ol 24 07 6
My H .95 23| .30|1.03] 43 .20 1.7 75
June 1.60) i e 2.07
iy 26] .03 )
Aug. 1.42| 1.k2
Sept. R 191 08| 76
oot °
Nov. .07 5| .03 -8
Deo. °
Iatitude 27° 30' Longttude 99° 31' Elevation 410 Moot
Standard gage Laredo, Texas, International Bridge U. 5. Woather Bureau
Jan. o .78
Peb. +10| 06 33 -3
Mer. 13 .05 W14 Rt 3 -70
Apr. 02 09| e e 03| .14 35| 2.0
Yoy .60 Mg 1.02} .50 -23(1.56) bh7 ) 19
June 1,54 58] .30| 2.22i 2,09
ExY .25 05| [ 1.66
Avg. .60} 28l 88| 18
Sept. 13| .04 do| 32
Qet. ° 134
Pov. 36 36 A5
Dec. o -67
Period 1941-1950 Total 3950|10,08 | 16.91
Standard gage Falcén Dam, Texas 1. B, & W. C.
o Record began March 16, 1950
Yob.
:: .01 T .05 1.k6 27 .01 1.76
oy o1 .7 03] T | .06 2.70 3.51
June 57| .05} .01 -72| 1.3
aty 18] ET)
g, 10 10
Sopt. 50| .33 .83
oct. o
ov. °
Dec. o
Latituds 26° 34 Tongitwde 99° 08¢ Elevation 323 Fest
Btendard gage Roma, Tex: I.B. AW, C
Jan. o 1.00
Feb. v | .28 L3 T 2By e
Mar . .20) 112 531 L0
ey .23 .80 .10 1131 1k
Hay .64 66| 173
June 24 .20 18| 2.60
1y .20 20 [ 16
aug. .10 0| 27
Sapt.. .18 3.000 T 3.18| 3.28
oct. .28 .25 05| 58| 2.z
ov. RY a8
Doc. ] b5
Poriod 1941-1950 Total 1950] 7.98 | 18.37
Recording weae Rio Grande City Gaging Station I.B. & ¥W. C.
Zon. (formerly Rio Grande City, Texas) 0 84
Feb. Bt .02 .2h o ;’{ g
g .01 K E .
:' B o T “o) .01l .02 .0y 08| 101
ol .69) 69| 1o
June 231 .3 -06) 01 81| 255
o &
:“": o1 v T 1| 183
08 a5f T o3| e
Sopt.
oot. .03 -03) - 6
o 0 33
Tor: o] T| o &
Period July 1959-1950 fotal 1950 3.35 | 15.56
Some months missing
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INCHES~1950
\ T Total | Rormal
Month{ t ] 2| 3| s{s|6|7]alolwulejijw|i|16]w| 8] w0 | a|zeya okl e a6 aiayego|n
I | cnes | avorage
Stanard gage San Benito Pump I. B &V C.
Jan. 0 1.4
- l s [
Mar. 39| 23] 6| .8 1 nL70| 138
Apr. 86 .11 K 1.28| 1.20
Hay .7y .8y a7 .2q 193] 2.76
June 1.242.24) 18 .09 .09) 5.8k | 2.67
| T
Sopt. 32| 37
oct . 3.40) 350 | 179
Fov. 1.40 .68} 2,08 5
Dec. ° 1.7
Poriod October 1953-1950 Total 1950 14.8k | 21.79
AVERAGE RAINFALL ON SUBDIVISIONS OF THE RIO GRANDE WATERSHED
IN INCHES — 1850
Vatershsd Subdivision Yoar Jan. | Feb. | Mar. agr. | May June | July g, | sept. | Oct ¥ov. | Dec. | Total
1950 5. 20 0 02 13 gk 3.8 36 1.57 26 o 7.85
Total 3814 30.05 e7.h0 | e3.50) 3a.7h 65.75 | 191.h5 | 156.6k | 116.17 75.69 37.04 51.82 845.39
X1 Paso to Fort Quitmen ‘Normal R 38 34 .25 W .82 2.39 1.96 1.45 .93 A6 R 10,56
Totals and Mormale for the 80 Yaers 1871-1950 Inclusive
1950 35 1 01 32 .23 1.8k 3.53 .22 1.93 83 ° 9.%0
Total 31.86 | 20.47 | 20.9% | 30.70 [ 49.66 [ 98,37 | 263.66 | 200.47 | 162.67 | 79.56 | 32.97 | 47.47 [ 1,035.80
Fort Quitman to Upper Presidio Rormal 20 26 2 38 e | 1.23| 3 2. 2,03 9 1 .59 2 99
Totale and Formala for the 80 Yoars 1871-1950 Inclusive
1950 46 38 e | 16| a3 B[ s3] 16| 2 33 o 13.70
Total 59.60 [ 72,1k | 66.91 | 162.1k [ 142.08 | 197.48 | 159.k9 | 171.25 | 198.84 [ 1b7.36 | 79.38 66.48 [ 1,522.25
Pecos River Sheffield to Pecoe Rlver Station| Formal b .90 8y 2.03 1.76 2.k 1.9 2,14 2.9 1.84 .99 .83 19.02
Totals and Rormale for the 80 Years 1871-1950 Inclusive
1950 38 b9 03| 16| 284 | r20) k9| 106} bob .16 .01 15.47
Total 56.23 51.80 [ 93.32 | 186.60 | 210,49 | 217.29 | 147.33 | 174.53 | 2u2.43 | 173.55 | 137.82 89.83 | 1,741.22
Dovile River ‘Normal 70 65 1.7 1.83 2.63 2.72 1.84 2.8 3.03 2.17 1.72 1.2 21.76
Totale and Formala for the 80 Years 18711950 Inclueive
1950, 50 35 1.k 1.1 3.23 2.51 .24 A3 1. 2,13 & 0 15.16
Total | 10052 | 83.01 | 92.58 | 105.68 | 233.47 | 196.09 | 146.38 | 183.25 | sut 191,45 | 112,11 | 106,59 | 1,897.9%
United States 51 Below Rio Grands City Narnel 126 [ 1ok | 206 | 12| 292 245| 1.83) 2.2 2.39 1.33 23.73

Totals and Normels for the 80 Years 1871-1950 Inclusive
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IN INCHES —1950

The daily rainfall records tabulated below have not been published elsewhere. For each
station there are indicated the source of the record and the type of rain gage in use. The »
general location of each station is shown on the map of the watershed, pages 54 and 55 of
this bulletin.

f
Total | Normal
Month| 1} 2{ 3| 4|56 7|89 1 112|213 [w]15[16 1
‘ I 3 5 w819 |2 |22 | |aa]|sislorid|n||(n o | Avo.
Stapdard gage Chihuahua, Chih. Meteor. Barv. of Mex.

Jan. o8 YR

Fed TT T T g
. T | .08 08 2k

Apr . T T 3 8

Moy T T B
June Ok T o | T .08 28] .0b; .03 08| T,59 ),g
July | .08 T (T T T .08} .08| 6| T ST 14 V7] .23|1.71 W4 .54 .1e| .20| .18 .ob| k.8 [ 5,57

Avg. | 06| .26 T (T |T (T 78 .12 122 3.6
sept.| T T | .0 .08] 28] T | .06 1.181 .59 .31j1.34( .08 28| T | T by W61 i 3.33
oot. | .27 1.34 1.6L .5
Nov. 0 5
Dec. 4 b2

# Poriod 1900-1550 Total 1950[13.09 | 15.09
Standard aago La Junta, Chih. Hydrsulic Resources

Jan. 08| .06 -o7] 08 Ok .45 -b6| 72! 1.96 | 1.0h

Feb. . 16 10 37 a6

Mar. .01 W06) .14 o6 21 .27

Apre T K 06 | .09

oy T T T | .05) . .

Juns T |7 T T 22| 02| o1 r | .o5| 34| 2] Lo1 01 .01 1.2 | 163

vy | a5 .01 154 12] se| asli| Lol e| 08| L13) .02 1.09( M5| .03 .22 o3) .l 28] s | . e 8.06 [ 5.6

Avg. | .19| 503 T 1.07) .1 06f 01| T [ .01 .68 0L T T | T |.oh.oLfT 2,81 [ 5.09

Sept. W03 .20 T T {7 | .09 .6 33| 85} 30 02| .20 03 2.63 | 2.%0

oot. | T | .26 1.12 19 T 157 | 1

For. o B
Dec. 09] .09 .86

# Poriod 1995-1950 Total 1950(19.06 | 19.13
Stardard gnge Guerrero, Chih. Moteor. Serv. of Mex.

Jan. T .01 22 .30 .08 31

Fob .20 T .03 .23

Mar 06 .o1| .06 13

T T

AQ," T T | 02| .0k .06

June | T T -OL| 209 02 T |T | 39 J13(.53| .26f 15 1.58

July W01 .35 .0 J35( .57) .01 By 60 33| 53| 2] .20 T [1.08[ .08] .43] .02{1.37] .02| .62 7.20

Aug J18) o4 12| o6 J2f o2[T [T 24 .02 T .06} .10 1,46

t W05|1.39| b .62 .21 .06 03| .56] .60] .90( .13 b 10 1%
t. | .ok .08 b T 09 35

Tor °

Deo °

# Poriod 1903-1950 ‘'Total 1950(16.25
Standard gage Balleza, Chih. Meteor. Serv. of Mex.

don. |1 T 12| . T LR ES EAE a7
rob. o T | T
Mar T T T
Apr. T |t |t T

My T T v |3 .35
June | T T T 28| b 7| .26] 351 T [ OB T ?_|T jo4[T |.08T [T T 1.48

July 12| 7 | 28] 12| .oul v | .08 .2 wa e JraslT | esi.ae[r [Lekle jo |7 |1 {7 1T | .68 .22) .10] .87} .30; .1k| 5.55

Avg. |1.96/ T | .06 T .06 T | .06 a2fT T[22 08 2.6
Bept. 22| T | sl 12{ .08 39| 38| T f .0k 79 2) T T 2.28
oct. O} 106, b
Bov. 0 &
Dec. 0 3

# Poriod 1903-1950 Total 1950(12.77 | 17.3%
Standard gage Parral, Chih. Moteor. Serv. of Mex.

Jun, T T E 16
Yeb. g -19
Mar. .12
A T T 13
May T (T .25 ,08{ .3 K
June | T L3 T 23 T 08| .16 J2 39| 1.6
July 08 081 .12 .02 39| 43| .90f 02| 86| 05| B3| T T J1( .08f .52f T 12 .61 | L3t
aug. {1.09f T .11 .26] 500 2% Lo M 2,81 | L.o3
Sept.. 1.20 T | .0 T | T b3f 08T .01 2.03 | 4.26
oot o 1.22
Tov. 0 -6
Dec. o g

# Period 1903-1950 Total 1950|10.35 | 17.55
Standard goae La Bogquilla, Chih. Rfo Conohos Hydroelectric Co.
Jen. | T T T .08 .08 33
Teb. T ™ Y
. aje . .21 ﬁ
. L .
o T T T T ESE 30
06| .0 osfr |2 |r |7 o8l ) \25] .05 53 | 147
Juy EIENE FOE] v | .87 T [155] .08] 02| .15 T |1 30 T 516 | 2.98
Avg. | 15] .03 ® 2 T | Lkof T W 30| .15 225 | 2.99
Sept. T 2] 08| T |55 T T .18 03[1.03 22| 09) .12 3.87 | 3.13
Oct. .26 T -26 99
Yor o dn
Dee [ e
# Period 1910-1950 Total 1950(11.66 | 13.89
. Rosetilla Chih. Rfo Gamchos Hydrosleotrio Co.

" Jon. o7 b] 26 )
Fob. R
M. 12 JE A
g 28| 8| .20
Y 20 21 27 34 22 20] .10} .05 1.b5 | 1.56
July 331 .08 E 2kl o5l 8 20 13| .63 57 15[ J0f .22 09 1.10 haz | 237
Aug. |L.12 3 gl M3) el w Q3| 3T 2.7 | 2.5%
Sopt . B .80 1,23 .ok 781 48| .10 3.87 { 237
poc ol PR OM 1.09
o o |

Porfod 1960-1050 Total 1950 12,62 | 11.79

# Sowe months mteatng
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Total | Bormal
Montn} 12|34 |s|6|7]8]9]|w Blwlisf6|1rj8|w|aojaafjeejes|ab]esie6fearfas]|2|sn|n ar
Tnchen | Average
Standard gage Villalba, Chih, Hydraulic Resources
Jan. 31 S
FPeb. o st
Mar, 06, .06 02
Apr. 06| T 06 [ .06
May «08[ 35| b3 13
¢ June V03 T 4| Lo2] .10 82 .03 .20 01 13| &%
July EY a7 B ERREREE 52l 26 22| 06 .15 26 T | .2 .10 .08 3.5 | 3.6
aug. | 39| .02 K 06! 85| 2.5
Sept. 22| 23| 02| .2 55 119 08 kY 37 .1 22 0 3.90( 3.7
Oct. Ok 04| Lk
For. [ .23
Dec. [} A5
Period 1940-1950 Total 1950[10.43 | 13,08
Stendard gage Las Virgenes, Chih, Hydraulio Besowroos
Jan. | ® T -01] +25) 26 36
yed. T T T 05
Mar. 27 .27
Apr. 231 3 13
T 05| Louf .
e 2 .06 RERESE ) N 08| .14 ® 8
July 36| o1 I ERERE] T 7] .08 28| .07 3 1.12
aug. | .38 o7 .03 .05 53
Sept. T |T | .28 Pty 06| L ob| h1] Lo7f .80 .17 .B1| .02 T T | b0 2.80
ot T T
Fov. 0
Dec o
¥ Poriod 1943.1950 Total 1950| 7.18
Standard gage Hormiguero, Chih. Msteor. Serv. of Mex.
Jen. o1 o8 A
yob. T T T .2k
Mar. 0 Sty
Apr. T T T 16
My LR D (4 S U [ i B3
June | T T | -0k, 26| .0b 06 T [1.36) T | .31 2.07 | 2,00
uly | .04 ER I T 12| w7| o) T |98 22 ob| .02 T T [ .08 6] 28| 3 55| ok 7.0 | 557
. avg. | 9T T | .06 1.57| .26{ .08l .02)1.85 b6y | 5.66
Sept. T 65| .06{ .06] 18| T WOk .16 20| T 39 T T 1.7h 5.62
Oct. o o 1.85
For. o 52
Dec. 0 -70
§ Period 1923-1950 Total 1950[16,40 | 23,38
Standard gage Delicias, Chih. Hydraulic Regources
Jan. okl T =T 26 | o
Yob. T Ly a2
Mar. .20 20| a2
Apr. o 20
My T T .08 K 21
June 13 Ml | 05 3B T 155 T T | b 16 T 1.85 | 116
iy .55 W08l T T .10] .0k, .08 .12| 35| .13 .56 gl 22| 26 iR ] 3,54 | 2.38
Aug. [ 52| .18 W06[ 14| .0 T|T|T T o | 2,28
Sept. .39, 23 06 o o7| o8| .22[1.16] .o Ol 2,49 | 2.30
oot. .96
Nov. o 30
Deo ° g5
# Poriod 1933-1950  Total 1950] 9.35 | 10.97
Standard gage San Antonio, Durango Hydreulic Resources
Jan. T T T 50
Teb. T T T 06
Mer. 0 03
Apr. .69 T 69 .28
Moy T T T | A5 80| 7
June | .77 T 06T | T Jb[ .06 T .0k} .30/ .18 .76] 2.1 | 2.
Juy ERESERE o[ | ol r | 061 | .26 As| 37{ T ok 0] 06| g0 T [ .an 307 | k70
Aug. 11.20 T | T | .26] Job[ .14]1,54] T T | A7[ 9% .89l T 5.98 | 3.56
Sept. T 1.6 | T | T T 182, 22| T Bl .55 [ b.he
oct. [ | T T T 1.3%
Fov. o 14
Dec. [ =30
Period 1943-1950 Total 1950{17.80¢ | 17.99
Standard gage Maclovio Herrera (Falomir), Chih. Meveor. Serv. of Wex.
Jan. .16 06 22| 6
yeb. o a3
M. ° 25
Apr. 39 39| .30
Hay o Th
June .22 3L .11 43 T 08| 1.5 1.8
Juy .26 28| .20 .7 33 250 T .18 Lob| a2 39 3.5 | 3.8
ug. &7 S [ 308
Sept . .2k Pt .63 18| 33| .22 .26 b5 2,72 5.26
Oot. | .83 B3] T
Fov. a2
Dec. 0 1.39
# Perlod 19524-1950 ‘otal 1950| 8.93 | 18.65
Standard gage Palestina, Coah. Erdrauilo Resources
T T T [T T 123
. 08! 36 23 T ﬂ 1-02
Yor. az E 7
Apre .23 E T | .08 T 2| ko 12k | 1056
Moy 1.03 £ T T .23 1.89 1 3.01
June Sohi T I L A7) 85 201 | 221
1
EXTS T PR B ™) 1.63 | 2.y
s 60| 53 -35 1.8 | 238
Sept.. 23 2.46] .14 T 2.85 | 3.5
oot ° 1.3
Yov. T 7 K]
Dec. [ 1,10
# Poriod 1931-1950 Total 1950|11.77 | 21.00
Standard age Piedras Negras, Coah. Metoor. Borv.
1] .02 05 01 E N
al T 2 L) H T T | T T I )
’ 06| % H T ;_u’ 1’2
T Wb L0T) W23 T 4T T[0T |T AT . o
24| 22 02 v | sk | 34| o h.0[ 615 | 3.09
N 1 2.6 2 > 53| 26| .06 38 | 2.8
T | . 130
* EEE S K a.se‘ Ve 387 | 186
25 01| A7 13| .o2le.kg| 2k T h.g; i%
Ok - .
0 06| o
2 T | .ok K 3
F Period 1907-1950  Total 1930|2008 | i9.92

# Some months niselng
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Total | Mermal
Monta | 1| 2| 354 |s]6|7|[8[9|wjn|12|3|w[i5]|16]|17|18)19 20|20 |2e|23|2k[es|e6]|2r]2B|29]30;3n or
Incnes | Average
Standard gage Allende, Conh. Erarsulic resources
Jan. [ ]
Yob. T T ™ [ 2.61
Har. 0 36
Apr. 53| .21] A5 b9 T | .04 T 1781 1.20
May 611 .81 T -lo| .51 .61 1.3 ou 22| .18 200 k.93 1 245
Juos [1.49, .22 10 64 .81 3.26 1 2.95
2y T [ 20| ] [ e 1
Avg. 1.58] 1.39| 81| 3.7 | 2.2
Sept. 08[1.12 1.18 1b] 93| 1.89] .21 101 .07 5.72 | 3.88
2cc. o 1.3h
ov. T T T 33
Deo. [ -39
# Poriod 1947-1950 Total 1950[20.08 [ 20.41
Standard gage Nueva Rosita, Coah. Meteor. Serv. of Mex.
Jan. | B T EAE
Fob. T T T T 52
Mar. T 31 ™ s 38
Apr. | T | T T T 26| T T|T 31 AR
ey T|T T T|T Tl 1.42f1.50 T 1.96 486 | 2.87
June_|2.99| * 16 T | ¥ T 3.6 | 2k
Juy T T 1.6
Aug. 59 -39 T 98| 1.87
Sopt.. ® |7 T 2.76 T T |2.831.85 T T.hb [ 206
Oct. |7 T T 1.47
Xov. ° 5k
Doc. o Kid
# Period 1925-1950 Total 1950[18.17 | 16.75
Standard gage Sabinas, Coah. Hydraulic Resources
T ERENERERE T REEEEEREER LRERE] B DS
Fob. .o2| T T |l TT K 1.03
MNar. .ohl 08 T T .12 .65
ApT - AT T .08 a7 .03 T b3 .02| E 1.39
May T | .08, .03| .10] T .20, .94 o5l 3.5 k71| 3.26
June | 1.66] .22f T .10|1.14] 3.16 ] 2.5
July .01l .07 B5) .93 | 1.6
. .37 -0bf 2.36 27| 2.7
Sept . 5.90( 08| 46} 1.77[ 1.50( .06 9.77 [ 4.8
oot 02| 02| 1.87
Yor. T L T b
Dec. [ .63
# Porlod 1922-1950 Total 1950|22.56 | 21.04
Standard geee Progreso, Coah. HyGranlte Resources
Jan, 2] T ) 69
Feb. a7t e T|r|T a7l o
Nar, [T |7 o1 01 Lk
Aor. o) v | .ob| 8| 35l T TT T r 121 179
Ny T | .02f T T 119 3o T [T 15( T .98[ 2| w7| T 1.887 5,31 | 2.78
June | .83 3.96| T O} . Th 5.60 [ 2.00
aly | .01 K T ot Tio [ 6L
g, T T L] T | .03 03| 2.28
Bept. 05| T 01 .06 T | . s o v 1| 3.2
oot T T 2.3
Ror. T * >
Dec. T T K
# Poriod 1943-1950  Total 1950[13.22 | 17.32
Standard gage San Buenaventura, Coah. Metoor. Serv. of Mex.
Jan. 08 8 2
yob. 08| .12 20| M
Mar. f7 | T T T T 2
Apr- 1387 (T |7 12 1.50 .58
Yoy ] T T | 26T T .06 46| T 53139 | 1bs
June | 39| 56 64|1.06] .71 3.3 | 1.7h
Juy 1.69 IR E) T .39 2.8 | 187
Avg. T T 6T (v | T 36| 1
Bept.. 3] .03 a6 | 23k
Bet. 1.34
Rov. 53
Dec. 75
# Pertod 1926-1950 3.7
Standard gage Monclova, Coah. Moteor. Serv. of Mex.
Jon, o Dally Records for Jjan., Feb., Mar., Apr., bay, June, July, Aug., and Sopt. A
Fob. 05| 6
Max . aif o;m
Apee 29 57
oy 2771 1.36
e 17| 1k
July 811 1.66
Avg. w7 1.6
Sopt.. 11| 301
oot T T 1.2
Fov. o 58
Dec. 9 .61
# Period 1897-1950 Tota) 1950[ 7.33 | 13.36
Eydraulic Rescurces
T T T .59
T T 46
55t .08 ) T b [ o8
Y T T 20| a6 v do | T8
T T 89| T|T | .26 T | .08 T T 091 T o128 .82
T ol 7w | 09| 05 38| 2k
33[1.10 08( .oh} .83 -0 .20 22 .2k T 1.25 5.43 [ b.oo
VRS T 1.2 T T T T [2.65 ksg ) osaa
T |1.00| 2% T | .52l 28| T T 1.98 | 3.2%
1 b6 (134
TIT T =33
[ 62
# Porlod 1926-1950 Total 1950[15.25 | 17.86
Btandard gaas Villa Juérez, Coah. Eydraulic Romourass
o T 1-'06 (7
T o 06| 2o
- 35| 1 | .20| .26 9l L7 | 1.09
.06] 16 .69 94! .19|1.53| .20 22 b.%g Lag
.18 " 2| 57 1l 10
T W 20} 1.67 60
70| T 26| .96 [ 1.91
1.48[ .26] .04 5.22 [ 3.50
° 2.:6
T 3
T o o
# Perlod 1543.1950 Total 1950(15.96 | 15.71

Some months Wissing
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Total | Normal
Mnth | 2 | 2|3 sts|[6{7|8]¢9 16|17 (18|19} 20 21|22 | 25| 28| 25|26 |27 |28 2 |3%|mn or
Inohes | Avarags
Standard_gege Don Martin, Coah. Byiraulic Resources
S ERE 0] 3 T ERIE T T | o] %
Feb. o T T | T | .02 .09 6
Mar . -0, 12 .19 58
N ApT. 90 o7} 39| .ub| o1 T RSt 222 [ 132
N May L3 1.28) 9l T .67 1y .03{1.5% 1.05| 6.22 | 232
June |1.60 .06 28| 1.9 | 1,93
July T T 1.31] 13 115
Aug. -18| 67| -39 1.24 [ 1.96
Sept. .23 W0y L73i5.30 26 T 6.43 | 3.02
%. o 1.;‘5
. 0 .
Dec. T |7 T -85
N # Period 1927-1950 Total 1950[19.65 | 16.98
Standard gage Lag. de Salinillas. N. L. Hydraulie Resources
Jan. ] T &
FYev. [T | .08 .08 +3h| B3 1;
Mer. 0% T A3 47 .62
Apr. kgi 08| .51 .16 02| .o 1.27 | 1.0%
Moy .10 sl (T | |23 .ok 55| 2.3 573 | 2
dune | 93| 02| 37| T 06| .o 1k 16
e .68
g 2.4} 2.h6 | 3.8
Sept . .31] .01{1.70| .02 2.04 2,52
Oot. ° 1.67
Hov. o1 .02 03 | kb
Doo. 0 56
# Poriod 1540-1950 Total 1950{13.88 | 17.37
Standard gage Anahuac, N. L. Eydreulic Rescurces
Jaa. [ 12 E
Pob 12| .08} .12| .ok 1 ;.;
Mar. .02 .69
Apr. Et) a0 37) a2 0%} .06 1.23
59| 51 1.78 1.73 2.80
June {1.19 .37 1.67
Fod .06 " 139
ug- . 1.95
st -ob 15 .2 310
Tav. 20| .0k 8
Deog. .90
# Pericd 1933-1950  Total 1950{ 9.2 | 17.02
Stantard gugs Nuevo Laredo, Tamps. Meteor. Serv. of Mex.
Jan. ° 19
Tob. 06| .o5( .01 0| 07| 23 7
wor. | 03| .02 5| -38] T 1.18 83
Apr. T 20| .20} 06| M5 19
May .12 15 .61 .67} .59 1.77| 3.91 2,34
June 11.55] -39] -30] 2.2k | 1.9
A ™ ™ oL "I: i'”
g . K : 1
sept. 1.00 T T 1.00 | 2.6
Qet. o 1.3
yov. T 67 T 67 83
Do, ] 111
# Porfod 1909-1950 Total 1950(10.56 | 16.25
Vieusd gage Nuevo Laredo, Tamps. Mexican Soction I. B,
Jaz.
Yob. | .02} .ok .07 .01 08| 07|
W, | .15 oM T -1k 36|
apr. o1 .08 o1 | .08 .02 .ob| .12 L]
Hay 5k T A1 b7 .90} .45 T .25]1.66] T
June |1.59| 35 30
Juty LIRS 01|
s T .67 33
Sopt . 30| T 01| -01f .10 .07
oot
ov. .10} .0M 3 ]
Dec. - T
Tat. 27°30' long. 99°30° Elev. k5o - Total 1950]
Guerrero, Tamps. Moteor. Serv.
Jan. T r T T T el
rob. T o -3 .;8
. o T 59 o
Apr. 15, 2.84| .16| o] 322 | 1.60
»y 1.43) T TiT|T .12| .83 2,38 | 2.%
June | .60] 226 96| 143
uy | .08 T 08 [ 138
:',;; 35 5 Agi; T T Z g.n
. E K .90
oot T 15 T 15 | 156
Xov. T (o T T 52
Deo. T |r 1.4
# Period 193%6-1950 Total 15%0| 8.86 | 18,38
Standard gage Saltillo, Coah. Hydraulio Rescurces
Jan. .22 .22
Tor. o T o1
Mar. o3| 17| .32 A3 T 22 1.7
Agr. 06| .06 37 T ]
Yoy = 137 08| T | .20 T o7| .02 06] 2.35
Jume | 06} .10 T 6| 10} .08 o .
Ty 06 3 5] 12| 35 o6 o2 35| 230
Avg. o gi % ‘ 12 .08 o5l T 02 .28
Sept. 267 .05 18| .oaf .o5| .25 .ob o2 76
Oct . 1.00 1.0
s o6 ~06
sl 03] .03
# Period 1886.1950 Total 1950( 9.8l
Standert gage Ramés Arizpe, Coah. Netoor. Serv. of Mex. -
° 50
rou. . e 2
:. 10| .35] 64| .08 o8l T o6 o8| T " ) el
oy 6! 7 | sl 200 T T T 131 el
Jome | T 2| L1k T 26| 1.6
o4 T ERE 76 T ] .| 198 [ 152
Jay T|T . B3 = Tl T |53 a2 2k | ks
Avg. | T 53 23( 18 9% | 176
2ept. K R
oot 9 8 08| M8
g- - * T -59
- 7 Poriod J907.1350 _ Total 1550] 8.57 | 9.98

¥ Bome months missing
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Total | Normal
Month | 1 2|3 5|5 6l 7)1 8iofw|nmjrelslik]|si16|17]18|19 |20 22 e2| 25 ek|25]26)27)28]|029,30]3 or
Laohea | Average
Standard gage Rinconada, N. L. Eydraulic Resources
Jan. T T .09) .09
Feb. T T )
¥ar. | .21 T ® .21
Apr. Tl | T T
May a8l T .05 .12) .35
duae | .63] 72 2u) 1.59
Jay 21 16] i3
Aug. 08|
Sept. .31 .24 47
oct. 43 R"]
Tov 08| .ol 12 23
Dec. ° .26
Period April 1944-1550 Totel 1950| 3.77 [ 9.78
Recording gage Santa Catarina, N, L. Hydraulic Resources
Jen. | T .01 o] 130
Yob. T .01 20| RN
Mer. | 101 .21f k| 39 .02 02| 06| e i 33
Apr. 02) T T o2t 7B
Moy T | 02 02| T L4 24 281 &
Juns .02] .17 9| 251
iy | 3 1| 6] .51 o8 122| 1.60
Avg- 21| .08 .08 37| an
Sopt. o6f T 25{ .28 k7| 3.6
oot o7( .15} .17 15 sh| 184
Fov. 02| T 10j 12 b2
Doc . 0 87
Poriod October 1937-1950 Total 1950] 4.67 | 17.72
Recording gage Topo Chico, N. L. Hydraulic Resources
Jan. | .35] .05 20 .33 Y
Feb. [ T 05| .09 T .eh| .05 L06] .13] .62 .98
war. | .15 .36| .33| .50f 09! .13 19| .10 1.83 K3
Apr .05| .06 o9l T .83{1.57] 2,60 | 1.46
Moy 05| .02 T (1| 2 T 28| 100
Jure | 25| .32 T a7 .16 o | 2.6
July 1.49§1.34 T 260 2,991 171
Aug. .06 06 Bt 12 .17 112 3.3
Sopt. .79 1.57 59) 295 | b
oet. |1.18] 30} T 18| 23
Nov. 05 05 B
Deo. ° .85
# Perfod 1939-1950 Total 1950(15.%3 | 21.35
Standard gage Monterrey, N. L. Bydraulic Resources
Jan. | .12 ~03] ok 15
Yeb. 101 .30 .09 T Lo .02 o2 39
Mor. | .26[ 75| 31y b 02| .02 .16 1.80
Apr. 10 .08 27| .05 .50
Wy 01 02| .05 17| .02 27
Juna | .2%| -29{ .06 -07[ .08 N
Jady [ .30 12| 3 .08 EERT
. .02 06 .02 .02 20[T | .26 57
Sept. 20 .01 1.3 2.38
oot. .o9| .33] .16 .23 81
ov. .01 L ‘o1
Doc. °
Poriod 1896-1930 Total 1950] 9.00
Recording gage Ciénaga de Flores, Hydreulic Regources
Jan, £
rob T | .l 1 T T | .07 3
wer. | 37| 15| .3k ke T | .09 22 139
A BEIRNLY 54| .20 1.03
Yoy 10 .10 T T 20
June | .22 . -29| 69
July |1.92 1.38 3.64] 6.94
Aug- ™
Sept. 50| 75 <15 <15 1,53
oot 09} L2k .23
Hov. L3 13
Dec. 09 .08
Period April 1936-1950 Total 1950[12.68
Standard gnge Cadereyta, N. L. Hydraulic Rescurces
08 09| .02 .02 21 .8
el T 03} .01 ok - Ed
Mar 25 21} 22| T 18} .20 Bl 1.64 | 1.30
Apr. .66} .58 RO 39| .08 .01 a6 .02 2.3 [ 2.2
Ny .01 2B{ .o1| 55 .01 L | 2028
Juna 70| 12| .06 .02 .16 1,06 | 3.84
duly | .06 R .85(1.03 .02 .76 314 | 2.63
Aug. o1 06| K 25| .29 o2 KRR
Bopt. 05] .05 T 65 75 ko
Oct.. 79| 09 .07 41 1.3 | 2.88
Hov. .08 08| 132
Dec. 0 R
# Perlod 19041950 Total 1950|12.48 | 26.98
Standard gage Villa de Santiago, N. L. Hydreulic Resourcea
Jea. | au[ T [RE] ER D
ron. T | 6] .ok £ * | 08| .06 6| 10
Mar. | 58] .20| .12 .16 .0k 06| .02 .ok .28 T 1.5 | .02
ApT. T 28| .39 37 b SLIN S 55 1.87 1.80
May T T T T 20| T T | 20| 2.76
June | 26] 7 |1.62 .23 .6 272 | 5.28
July [ b L1k T | T |3.00 e T |91 1.54( 5.67 | 3.39
Aug. 23| | os| T 8 T | .10| .18| .ob| .06 157 | 532
Sept . T | .ou] .65] .06 T r 226 1) Lok ) 3.86 | 8.3
Gct. 11.kef .47{1.38| .10 51 3.88 | 5.09
Nov. T T 08 08 | 1.
Dec. ° 1
# Period 1923.1950  Total 1950]22.10 | 38.0k
Standard gnge Villa Allende, N. L. Hydraulic Resources
“o8 06 | 1.0k
;:: .16 12 * T )T T .10| b5 T [L1)T 1.95 [ 112
Ner. |1.22] .26 39| T T -39 2.26 | 1,12
Apre T T iT .65 19 As(rojaojr T T |7 1.69 | 2.18
ey LR E] e | 2|t Tl T 17) T 291 3.8
e | 7 T T | .08 139 | 5.%0
[ ENE] T T | 22 13 55| .90 | 2.66
i“u? T T le 20 T T T |t |0 AT e
Sept. T T 12[1.36 248 | 6.92
ot .16[1.77(2.09) 9 N b.? Z;e
Tov. T R 71 LYy
fod T )T 123
# Poriod 19381950 Total 1950[17.65 | 36.43

Bome months miesing
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tal | Hormal
¥onth | 1 2|3 4|5 67!t 8l ofo|n|wf|wiylielir|18jig;20)|2]|22;2 eh | o5 | 6| 27 | 28| 29| 30| 3 i by or
Inchea| Averege
Staodard ange Rayones, N. L. Hydraulic Resources
Jaz. o )
Feb. T|T T|T T T 46
Mar 3 .26 22| 16| 1.07 35
APT, .26 .26 W71
Moy T 79 .52 T|T T 13 139
June | .51 .16| 09| 6| 2.3
Taly 28] | 56 | 1.20
Aug. 28] 28 29| | 337
Sept . .25 .34 61| 287
Oct. 1.12{1.8| .56 3.53| 183
v, 1 | .03 B
Dec. ° .30
# Pertod 1996-1950 Total 1950| 8.98 | 15.63
Recording geee Los Ramones, N. L. Eydraulic Resources
Jan. B LY .33 e
Fob. .29 .08 T 35 e
Nar, [ T | .W3[ .08 .20] T 7| 1.18 .65
Apr- T 2u .obf 281 2.57
Mey .39 23T 1.01] .02 .54 219 ] 1.9
June | .02] 312,74 9] 3.56 3.28
July .26 b.97 T .49 o4 .18 5.94 2.4
Aug. T .02 o 3.6
Sept. T 3T Rt 2,29| .06 3.15 k.07
oot 57| .18 5| 2.8
Fov. o 3
Dec. o 33
F Period 1939-1950 Total 1950[17.75 | 22.96
Standard gage Montemorelos, N. L. Hydraulic Resources
Jen. | T T[T
Fob. 37 ok 7 [T 3
Mer. | .93 2k} .07} 9| T | T 07| .05 T | .9 ) T
g Tl 31| ol |7 | 1.28)
May 23T T .38 1
June | .2hi 11T L47] 91
qay | .39 T T | | .25 7 T 2.2
Aug- T .38 06| .06 T 3.84
Sept . ST 2.06{1.03| .15| 5.12
oot. | .15 1.83 .65 T 6T 3.28
Fov. .06 20| .29 1.6
Dec. 1.10
# Poriod 1901950 Total 1950| 28.94
Btandard gage Las Comitas, N. L. Hysraulic Reeources
Jan. o Ak
Tob. .03 ok o7 3k
Mar. | 12| .18} .26) .41 01 <04 1.02 7
Avr. 2} .05 .c2| 19
oy .o1f .o4| o1 09| 351 .02 s2 173
Jume | 11 b 30| .09 o1 .01 66| 3.06
Jaly | .29 .20| 30| .53 5h) .21| .06 .02 2.05 | 1.67
Aug. ~Ok| .06 .67 233 .03 .17 -39 149 [ .06
Bapt . J16( 43 59 [ brre
Oot, 06| 28] .71} .39 53 1.97 | e.00
2 .01 01 36
Dec. o 58
Poriod 1940-1950  Total 1950| 8.57 | 19.51
Standard gage Las Enramadas, N. Eydraulio Resources
Jan. .78 IS
Fob. T | .20 .08 28 65
war. | 23| .35 .20 .39] -60] .20 197 67
Apr. 39 T T T 197 | 163
Hay L T 154 [ 3.26
June 2.371 .39! 2,76 | 3.%4
auy 20| .19 T [T | 39| 2.3
Avg.- 71 ? o320
Bept.. T b | .20|2. bk| 3.25 5.17
Oct., .13 .22 55 booo [ 2.42
Hov. T T T .63
Dec. ° .80
# Perfod 1926-1950 Total 1950[18.75 | 25.41
stantard mee £1 Cuchillo, N. L. Eyarsulic Reaourcos
Jun. ° 1.05
rob. 23| .01 02| T 26| &
Mer. | .ou| o8| T | 20| .ce| .21 Lou| oul T 3 3
Apr. 1.36] .08 1.75) .01 320 193
May T 3| .30 Ay | 207
June | .20] 1.24 1.02) T 2.8 | 262
Juty .01 2.08] 209 1.68
Ava. 16 .03 15| 2.66
Bept.. .22|1.35] 1.57 | 3.8%
ot 1.61] .20 .13 15k 2.8
Nov. T T 30
Deg. o 55
Period June 19%8-1950 Totel 1950{12.85 | 19.3
Gral. Bravo, N, L. Meteor. Serv. of Mex.
RERE] T Bx
T T T T (T T s
| T T T -39 58
5.01 1.90( = 6.511 1.65
T T T |7 T T 275
T Tl |7 T T T 2.72
T T T T[T T T 2.63
T T T T |r .20 T T 20| 2.2k
T T 1.19/1.00 T|T 219| 353
30| 9] 1.08 1.61
T T 85
T T -89
# Pertod 1906-1950  Total 1950(30.77 § 20.73
Laguna de Sénchez, N. L. Hydraulle Rescurces
° T2
LR NS .21 .10 31| 56
2.1 .50
T | 631 126
T | * | a0 20 18| T | 30 2.09| 172
26 T 1.07 1.6 | 3.59
l .69 T T | 282 3.28
.10} .16 T T Bu4i .55 T .26 2,60 | 5.35
T | .2el1.56 .12 T 2.8 380
3.8kl 285
T 36
2 .12 58
Perioh April 19411950 Total 1g50[18.01 | 26.57 |

# Scme monthe miesing
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Totel | Marmd
Month | 1 [ 2| 5| %]5]| 6|7 (8] 91w iz]|15|1kias 1718|192 | 21 2| eh| 25| 26|27 | 2829|303 ar
Inches | Average
Standard gwge Higueras, N. L. Meteor. Serv. of Mex.
J .03 o5 .o - T d8] &
el 03| .1 .02| .07 T|T 18 B3 59
Mar 37| 36§ .33 T | .03 T .06 T 1.0 6L
Apr. .07 .08 05 .14 T 3R 1.25
May T S T T|T Sz |1
Juns | ..08| 2.17| .21 07| 2,53 | °.71%
uy | .68 7 T [t | .6 T EREEL 165 227
Aug. T Tt .02 K 3.06
Sept . 37 .20 T L2y 33 T 2.1 420
Oct. 02| .02 .08 091 50 T 158
Nov. 091 .09 86
Dec. Tl -8
# Period 1906-1950 Total 1950 9.88 | 20.62
Recording gege Cerralvo, N. L. Hydreulle Resources
Jan, o .88
rob. 5] wor 321 .08 616
Mer. | 18| .36{ .17| .oW) T .24 06| 105 .7;
A 7| .oy 1.08) T3k | 1ér
May 16| 26| Th| 72 1.88 | 3.31
June | .04, 25| .72 .01 05| 1.26! 2.33 3.20
July .12[ .o £ -0} .17] .38 100 | 1.k
Aug. .13 a3 | 326
Bept.. T oL} 05| 06| 5.5
Oot. R IE 20 01 3| 2.2
Yor. L] .1 39
Dea. o 7
# Period 1938-1950 Total 1950| 8.83 | 23.81
Recording gage Los Herreras, N. L. Hydraulic Resourcoes
Jan. T T T T TlT (T |T [T T|T |7 T .82
Teob. B8l o7 || |T T 28| .01 T (T T .60
Mar. | .1b| 20f .12] .18 T 35| 21 T 120 | 72
Apr. EETN ] 21| .07 K3 1.73
ey 13( .01 .o .01 .25 e [ 3,05
June | .0bi 2.28 <49 281 | 3.5
July 15] O .08 08| 235 LS
Aug. .08 .08 T 36 276
Bept. 1.22( .12| 134 | b0
Ot . 2(® fr |r 22607 [rfr |2 |r |2 |22 Tt |r 23| 221
Rov. | T TiT|T T[T |T T T (T TIiT|T T .38
Dec. | T T T T 58
Period Ssptember 19391550 fotal 1950|10,02 | 21.76
Recording gage Linares. N. L. Rydraulic Resources
Jan, o1 o | 101
Fob. .12| .02 .03 28| B .87
Mar. | .58} .121.29] .Bkl .06 108( .ok .01 .38 T L01f 2,97 1.16
Apr. T .e3| .10 T .11| .ok .03| .03| .02| 1.33 2,50
May 8T T o[ 28| 03] T .83 3.
Juns | .25 1.58] - 14| 26| .2 3.05 | 3.88
Juy 1,83 ] T | 3] .03 158 | 3.k
Ang. T T T 02| 26| T T RS L 3.6
Sept. 1| .06 el T 1.59(1.18 .02 ko2 | B
oot | .2af .0ef3.27]1.95 .33 0| v T 581 | 3.3
Hor. 32 T (T 32 128
Deo. o 1.09
# Period 1500-1950  Totad 1950[21.08 | 31.0%
Recording gage Villagran, Tamps. Eydraulic Rescurces
Jan. ok ol 39
Teb. 0] T T a5 .12 T -0 41 By
Mar. (1.27) .08 (b5 98| .ok T .10 .31 .10f %.29 52
Apr. 1.16(5.88} T | .20 .0k| .10} .0kl2.8| .08 T Ok 8.6 | 2.8
Nay bl 26 T | .02 T | .89 .50| .18f T T | .3 274 [ u.o8
June | .23 20| 20| -10] T 73] b
iy {35.2] .19 ™ .06] k1] 568 [ z.6%
Aug. 24 2, a3 06| T 3 T 63 iy | e
Bapt. aT | T 10| -91[1.49{ .69 Los| 6.8
Oct. 2.05| .59 ol T 2.8 3.67
Nov. T -08f .08 86
Dec. 0 33
f Poriod 1939-1950  fTotal 2950 30.820 35.05
Recording gage Campamento Comales, Tamps. Eydraulic Besources
Ja. | 3| T 31 .88
Yob. Prige- T T |? |7 33 e
. | okl 2| 12| .27 18] .05 50 [ L8
Apr. T | 2.,22] .22 2.k [ 153
May 30 27 ] 08| .63 | 208
June | ,34] .79 93| 2.8
July ° 1.02
Avg. .uf .2 .2 25 | 280
Sept. 79| -0 81| 2.8
Oct. T 3 .10 &k |17y
Yov. T L) ho26
Dec. T |T -89
Poriod Merch 1935-1950  Total 190| 6.5% | 21.73
Reoording gage Reynosa, Tamps. Hydraulic Besources
Ja. | T T 33 331 138
Feb. T | .06 231 03 4o ks
ar. o8| ¥ L] 08| .56
AR 1.51 33 31 20 2.35 .98
Moy .91
June 197
17
w T 34 2| 31 67 1
Bept.. o7} .18) .59 06 .90 [ 2.59
Get. T 79! 9| 173
Yor. 1% b 56
Dec. [ 79
# Perfod 1941-1950 17.21
Standard gags Retamal, Tamps. 1949 Hydraullo Resources
Jan, Beccrd began Got. 1, 194
Fob.
Mar.
Apr
My
June
B
Aug.
x‘ 06| T |T T T -8k +30] T | o) k[ .25 ;63
: T 112] .Chi T | .33 T | .08[ .22 T | az[7T [T f.ob| T | .o¥ B
Latitwie 26° 02 longitude 96" 02' Rleration 682 Feot

# Some wonths missing
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Total | Normal
Momth | 1 {233 &[5 6|7(8[9fw nfrefi3(wlas(6]{17(18|/19 20 |21|2e|3fokf2s|e6|2r|28|29|3|m or
[Inches | Average
Standard guge Retamal, Tamps. 1850 Rydreulio Besturacs
. [ 7 [} 28 1 28
Yob. x| .06 T ? 06
Mar. | .37( .38f 30| .58] .22 T T T 1.61
AR T | .08 .10 18
May T[T E-1 .06 T [ .70f 06| 1.08
June | 34| .88 .20 112
uy | v | .03 ES T -3 el
aug. 39 ] T | .0 RS .20} 1.05
Sept. T T | Mol ou 1.22
oot. T T h .8
Rov. T r T T
Do .c2| .00 A5
Period Ootober 1949-1950 Total 1950| 7.06
Btandard gage “18 de Marzo,” Tamps. 1949 Hydraulia Rescuroes
T, Reccrd began June 1, 1949
TPeb.
Mar.
Apr.
Yoy
Jue <20} T b4 T T ® 20
uly T[T 33 ER -6
Aug. 2| T T LI 20| 96
Sopt. [ .20 .23 2.57|1.65) 1.38 1.06(1.77| 39| .59 9.8
oot 12| .12
Hov. .20 20| +20| R 4
Deo. .20 .20
Iatitude 25° b1t Longitude 97" 45* Rlevation 56 Feet
Standard gage 18 de Marzo,” Tamps. 1850 yiraulic Besources
Jan. .19 .26 35
Fob.
ar o8| T L] .08
apz.
-y 18] 17| 2.0 .05 P
June 1.58 .80] 1.57 3.95 | 2.08
July 2.76] 2.7 1.2
Aug- 1.57 1. 1.
Sopt . 260 T T T 16| 7N .90 .16 .16] .80 2.;1 6.19
oot. | .Bo| Mojk.T3 623 3.8
Nov. 1.26| 128 | 1.0
Dec. Tl 10
Standard snge Control {C I.K-8), Tamps. Kytranlic Rescurces
Jun. | 2B O 51 o] AR
Fev. z | .o 3 ar| o
war. | 30l 39| .51 g T r K T 18| 7
awes 1.26) T 18| e
-y 87| 14| 33 1835 [ 3.30
dme {1.06}1.86] .39 331 2.0
ENE) A 100
::.". ? T Jouf 59| L) T A3 3w
Sept. .08 1.87) 69| 7 e 301 koo
oot 2.62 L] 2.62 | 1.8
Hov. 124 1.0k .96
Dec. o T
# Perlod 19K2-1950  Total 19%0§17.18 | 21.28
Standard gage Matamoros, Tamps. Meteor. Serv. of Mex.
Jan. | 2] T .03 T T o1 .ol T o] 18
Fob. 27| T 6T (2T 43| 100
wr. | 39| 65| | L T | .02 T 11 .02 20| 109
A l) T T .27] .08 .1 T|T|T 51 1.;3
2.4
m 3.h2
2.20
e b
Bept.. 5.19
oot 279
Nov. 1.8
Dec. 1.89
# Period 1912-1950 27.08

# Some monthe missing
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EVAPORATION IN THE RIO GRANDE BASIN
IN INCHES

In The United States

Evaporation is observed at seven stations operated and maintained by the United States
Section of this Commission from Presidio, Texas to Faledn Dam near Roma, Texas. At all sta-
tions the exposure to wind is uniform and relatively unimpeded. The sites are kept cleared
of all high brush and trees within 150 feet, and all brush and tall weeds within 100 feet of
the fenced enclosures. Within the enclosures all vegetation has elther been eradicated or
is kept trimmed to within 3 inches of the ground surface. No water barrels, tanks, or ob-
jects of similar size are stored within 100 feet of the enclosures.

Three types of pans are in use at these stations:

1. U. S. Weather Bureau Standard pan. Circular pan 4 feet in diameter and 10 inches
deep, made of 22-gage galvanized iron, set on wooden platform with rim of pan 16 inches
above ground. Water level maintained between 2 to 3 inches below rim of pan. Monthly sum-
mations are made of the volumes of water which were required to maintain throughout the
month the water level within the above limits and to bring the water level to the point of a
fixed gage at the end of the month.. These volumes, together with the measured rainfall, are
converted to inches of evaporation. This type of pan is in operation at Dryden and Fort
McIntosh (Laredo), Texas. and was used at Agua Verde, Texas.

2. Circular pan 2 feet in diameter and 38 inches deep, made of 22-gage galvanized
iron, set in the ground with the rim of the pan 3 inches above the ground surface and the
top covered with a circular screen of No. 4 (1/4" mesh) galvanized hardware cloth. Water
level maintained between 2.5 to 3.5 inches below rim of pan. Measurements of evaporation
are made in the same manner as for the 4-foot diameter pan. This type of pan is 1in opera-
tion at Presidio, Johnson Ranch, Maravillas Creek, Dryden, Fort McIntosh (Laredo}, and Fal-
eén Dam, Texas.

3. Circular pan 12 feet in diameter and 36 inches deep, made of 20-gage galvanized
iron, set in the ground with the rim of the pan 3 inches above the ground surface. Water
level maintained between 2.5 to 3.5 inches below rim of pan. Measurements by micrometer
hook gage. This type of pan is in operation at Dryden and Fort McIntosh (Laredo), Texas.

. " Dryden, Texas
Presidio, Texas Johnson Ranch,Texas| Maravillas, Texas 2 Foot Pan S Foot Pem
Month
19%9 1950 1949 1950 1949 1950 1949 1950 1950 fgz:f;g;o
Jan. 3.56 3.53 3.79 2.03 3.60 3.60
Feb. k.93 5.47 4.58 3.3h 4.89 5.58
Mar. 9.46 9.52 8.01 8.81 11.42 10.3k
Apr. 10.91 11.36 9.78 7.27 11.23 12.28
May 12.62 13.17 10.b7 10.02 14,39 13.85
June 12.58 1,05 13.02 11.98 15.82 15.9%
July 11,20 13.31 11.38 11.67 14.93 15.6h
Aug. 13.26 13.77 10.68 10.27 13.50 1k,90
Sept. 9.33 10.38 7.99 7.09 7.85 11.k9 11.43
oct. 8.13 8.66 9.36 7.94 3.90 6.99 8.91 7.13
Nov. 5.13 5.79 5.18 6.12 .92 6.03 L.kg 6.33 7.97 5.91
Dec. 4.06 3.46 b.5h 4.56 h.22 .97 3.58 4.89 6.31 4.61
Total 105.5% 114.60 98.64 91.45 | 12h.k6 121.20
Dryden, Texas Fort Mcintosh, Texas Falcén Dam,
12-Foot Pan Agua Verde, Texas 2-Foot Pan | h-Foot Pan | 12-Foot Pan|  Texas
Month
1949 1950 1948 1950 1950 1950 1950 1950
Jan. 2.48 L.02
r::. 3.76 L.77 L.51 3.78 5.31 3.62
Mar . 7.29 10,54 9.80 6.52 8.25 6.58
Apr. 8.99 15.82 12.54 8.21 9.90 6.94 8.94
May 11.21 16.18 13.10 8.92 13.30 8.89 12.1%
June 13.16 18.54% 10.90 13.69 9.85 13.41
July 11.66 15.83 17.16 12.30 15.99
Aug. 10.37 13.04 16.48 *11.63 14,03
Sept. 8.10 8.97 10.85 7.13 10.98
oct. L.ho 6.67 8.01 9.3k 6.99 8.2k
Nov. b b7 5.66 5.66 5.98 4.7h 7.83
Dec. 3.23 k.ot 3,01 b.h5 3,41 5.7h
Total 93.42

# Some months missing * Partly estimated
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EVAPORATION IN THE RIO GRANDE BASIN
IN INCHES

In Mexico

Evaporation records in the Rio Grande Basin in Mexico are furnished by the Meteorologi-
cal Service of Mexico, the Ministry of Hydraulic Resources, and Cfa. Agricola y de Fuerza
Eléctrica del Rio Conchos, 8. A.

.

Three types of pans are in use.

1. U. 8. Weather Bureau standard pan, 4 feet in diameter and 10 inches deep, made of
22-gage galvanized iron, set on wooden platform with rim of pan 16 inches above the ground.
The water level is maintained between 2 and 3 inches below rim of pan and is measured with
micrometer gage. This type pan is used at all stations except Palestina and La Boquilla.

2. Circular pan, 4 feet in diameter and 10 inches deep, nade of 22-gage galvanized
iron, set on wooden platform with rim of pan 3 feet above the ground. The water level is
maintained between 1 and 6 inches below rim of pan and is measured with micrometer gage.
This type pan is used at Palestina.

3. .Circular pan 4 feet in diameter and 10 inches deep, made of copper, set on con-
crete piers with rim of pan 18 inches above the ground. The water level is maintained be-
tween 2 and 6 inches below rim of pan and is measured with micrometer gage. This type pan
is used at La Boquilla. .

* F. 1. Madero Dam,
San Antonio, Durango La Junta, Chih. Villalba, Chih. La Boquilla Dam, Chih. Chih.
Month
Average #Mormal #Average Normal Average
990 | wgisso| 0 | loseso| ¥ |Tiowoso| 0 | agsso| 0 | 19950
Jan. 4.69 L.67 2.89 2.69 6.4 5.31 5.16 k.15 3.57 3.36
Feb. 5.4 6.62 3.61 3.79 6.95 7.28 6.65 6.65 6.03 b.91
Mar. 10.35 10.36 6.86 6.15 12,63 11.74 10.96 9.82 8.76 8.5k
Apr. 10.35 10.94 9.18 8.96 13.80 13.15 13.15 11.75 12.48 11.50
May. 10.55 11.90 10.15 10.82 16. 15.37 1h.67 14.01 15.69 14,19
June 9.5 10.72 9.92 10.27 13.12 k.27 1,34 15.78 13.35 13.99
July 7.62 8.25 7.03 7.25 10.56 11.05 10.89 11.13 11.01 10.56
Aug. 8.21 7.9 7.35 6.29 10.85 9.78 10.56 9.69 11.1k 10.46
Sept. 5.72 6.11 5.72 5.36 9.34 7.7h 8.55 7.58 9.23 8.50
Oct. 5.98 5.66 L.89 L,7h 8.66 7.0% 8.09 6.56 8.22 7.08
Nov. y.82 k.96 3.61 3.38 7.45 5.82 5.87 h.92 k.56 3,99
Dec. 4.28 4,17 2.92 2.49 6.3 L.77 4,80 3.75 5.17 b,09
Total 87.43 92.29 74.13 72.h9 | 122.25 | 113.52 | 113.69 | 103.17 | 108.09 | 100.52
9 Piedras' Negras,
Delicias, Chih. Palestina, Coah. Coah. Sabinas, Coah. Progreso, Coah.
Month
Average #Normal ifAverage #Average
1950 1“19u0|5§o 1950 193150 | 1950 19k7-50 | 1950 194150 | 1950
Jan. [R5 3.61 R T 5.59 2,07 2.1k 33% 2.96 L3513
Feb. L.93 5.26 2.56 b, 75 2,47 2.26 b, ko 3.67 ko7
Mar. 8.65 8.66 5.2k 7.08 6.88 6.58 8.55 6.89 7.20
Apr. 10.48 9.97 4.86 8.18 6.87 5.56 8.82 9.85 6.80
May 12.96 11.89 6.70 9.2k 8.01 7.20 10.89 10.50 8.85
June 11.22 11.86 7.64 10.48 7.59 7.95 9.67 11.82 8.69
July 9.22 10.27 8.36 11.17 11.26 9.55 11.68 11.83 11.46
Aug. 9.51 8.82 8.50 11.20 10.01 7.92 11.19 11.77 10.59
Sept. 9.96 7.64 8.73 9.27 6.96 6.15 7.42 7.81 8.28
Oct. 6.93 6.0k 8.87 8.14 k91 k.15 5.65 5.99 6.35
Nov. 4,26 4.32 7.61 6.77 2.97 2.34 L6y 3.91 4.65
Dec, 3.72 3.h2 7.11 5.72 2.17 1.8 4.05 2.55 3.81

Total 96.29 ‘ 91.76 80.64 97.49 l 72.17 63.63 \ 90.28 89.55 8% .09
# Formerly las Virgenes, Chih. # Some months missing ¢ 23 Judrez Street
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EVAPORATION IN THE RIO GRANDE BASIN

IN INCHES
In Mexico
Villa Juérez, Coah. | Don Martin, Cosh. | Lag. De Salinillas, N.L. | Cd. Anahuac, N. L. Ri da, N. L
Month
Aver: #ormal #ormal #Mormal
1990 | 1gu9-50 | 1950 | qgor50 | 250 | 193650 | 1950 | 1gsz.s0 | 2950
Jan, L.0h 3.10 3.13 513 3.2 . 3,82 2.60
Feb. .41 3.56 3.3 3.16 5.89 3-.76 5.51 3.46
Mar. 8.16 7.16 6.29 7.19 7.24 7.96 6.01 6.20
Apr, 8.50 7.02 7.07 8.79 7.65 9.58 6.76 7.69
May 9.51 8.91 9.49 10.19 8.99 10.37 9.28 8.87
June 10.22 10.70 9.43 11.69 T7.65 10.86 9.77 10.16
July 12.80 11.98 11.60 12.30 9.87 11.7% 10.06 10.96
Aug. 11.85 11.12 10.41 11.85 9.91 10.95 9.85 10.68
Sept. 8.25 8.52 7.67 8.29 7.63 8.06 8.67 7.28
oct. 6.6h 6.0k 5.76 6.21 5.89 6.2h 6.76 5.43
Nov. 4,61 4.59 5.23 k.26 4.6 .73 4.63 3.58 5.81
Dec. 3.65 2.85 3.33 3.20 3.58 3.51 3.45 2.5k L3
Total 92.64 85.55 82.84 91.56 79.99 92,k 81.97 79.45
M ey, N. L. M fos, N. L. |Las Enramados, N. L. Ef Cuchillo, N. L. Saltillo, Coah.
Month
#Normal #Average #Normal #ormal
1930 192150 | 1950 194150 | 1950 1950 1940-50 | 1950 1929-50
Jan. L.37 3.90 3.23 2.6% 5.90 k.21 %Y .98
Feb. 3.80 4.81 3.16 3.08 5.89 5.24 4.75 5.33
Mar. 6.25 6.67 k.76 5.54 8.21 8.46 6.63 7.76
Apr. 7.20 7.68 5.39 5.68 9.89 9.67 T7.36 9.18
May 8.86 8.54 7.6k 6.46 12.50 10.94 9.34 9.37
June 8.96 9.38 8.69 7.69 1h .22 12.25 7.79 9.61
July 8.89 10.15 10.66 9.05 17.30 14.31 7.66 8.17
Aug. 9.57 9.38 9.17 8.63 14,90 13.24 8.32 8.h1
Sept 8.33 5.92 7.69 5.80 12.01 9.46 7.21 6.66
oct. 6.91 k.89 Th 3.91 5,52 7.46 6.82 6.17 6.00
Nov. 7.1% 3.97 k.02 2.9 k.39 6.46 5.15 5.95 5.07
Dec. 6.39 3.62 3.91 2.54 3.72 5.15 4,40 5.07 5.20
Total 86.67 78.91 73.06 63.86 119.89 | 10k.15 82.64 86.34
Ciél D
Las Comitas, N. L. Los Herreras, N. L. Fl::r::,g‘N. If Comales, Tamps. Reynosa, Tamps.
Month
#Average #average #formal
1950 1950 194150 1950 19%1-50 1950 1938-50 1950
Jan. 5.27 3.8h 3.95 3.8% 6.6% 1.35
Feb. k.96 452 3.87 4,36 5.81 5.58
Mar. 7.2 7.72 6.17 6.93 7.82 8.63
Apr. 8.09 8.53 7.32 7.82 | 9.30 10.61 7.28
May 10.48 9.40 8.29 8.72 13.17 12.12
June 11.91 10.13 8.30 9.31 14,38 13.83
July 15.98 11.90 10.18 10.27 17.72 15.48
Aug. 12.70 11.38 10.23 9.88 14,39 13.95
Sept.. 9.13 11.70 7.96 9.01 7.16 11.k9 9.97 8.76
Oct. 5.79 T.47 6.0k 6.28 5.20 8.4k 7.93 5.98
Nov. k.25 6.15 Lo7h 5.03 k.52 7.06 5.91 Lok
Dec. 3.81 5.28 421 4.57 3.0 5.16 [ 3.78
Total 105.41 90.37 83.20 81.45 [121.38 | 112.73

#Some months missing

<)



WATER BULLETIN NUMBER 20 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 93

TEMPERATURE, HUMIDITY, AND WIND

The mean monthly temperatures shown for Johnson Ranch, Texas were computed from daily
maximum and minimum thermometer observations.

The temperature and relative humidity at the evaporation stations shown below are re-
corded continuously by a hygrothermographic instrument housed in a louvered shelter set with
the sensing elements of the instrument 16 inches above the ground and 9 feet southwest from
either the 2 or 4-foot diameter evaporation pan. The total miles of wind movement are indi-
cated by a standard 3-cup anemometer, installed and operated according to specifications for
a Class A Weather Bureau evaporation station. The mean temperature and humidity values tab-
ulated below were integrated from the continuous records.

Mean Temperature — Degrees Fahrenheit

Johnson Ranch
Month Period August 1955-1950
1945 1946 1947 1948 1949 1950 Trorage . VI
January 51.9 51L.5 L8.7 k9.3 59.4 52.2 59.4 48.7
Pebruary 61.6 56.5 60.2 60.0 61.8 60.0 61.8 56.5
March 70.8 66.3 65.2 69.0 68.1 67.9 70.8 65.2
April 82.5 | * 76.5 76.2 72.2 75.8 76.6 82.5 72.2
May 85.5 86.0 83.4 83.4 81.6 8k.0 86.0 81.6
June 89.6 91.8 87.4 88.7 87.5 89.0 91.8 87.%
July 92.0 89.6 86.7 88.4 87.2 88.8 92,0 86.7
August 91.2 92.9 85.% 89.1 85.2 86.6 88.4 92.9 85.2
September 87.0 86.2 80.3 80.6 83.8 81.4 83.2 87.0 80.3
October 7h.1 78.5 77.1 70.0 Th.b 76.8 75.2 78.5 70.0
November 68.9 * 66.0 59.1 55.6 61.6 62.4 62.3 68.9 55.6
December 55.5 57.3 50.9 58.3 56.2 53.0 55.2 58.3 50.9
Yearly 76.2 72.6 71.8 T2.7 T3.5 73.6
Daily Maximum) 104.0 104.0 108.0 107.0 107.0 105.5 108.0
Daily Mintmm| 39.2 33.8 21,0 16.0 13.0 26.0 13,0
Dryden Fort Mcintosh Falc6n Dam
Month
1950 JulyA¥;i$§i950 1950 1950
January 52.8 k5.1
February 55.9 # 53.6 63.6
March 61.3 59.9 67.6
April 68.4 68,4 75.1
Msy 7.4 76.8 82,4
June 81.3 81.7 8k.9
July 83.6 83.0 88.1 89.4
August 82.8 81.4 * 87.0 89.1
September 7.0 76.6 85.0 87.3
October T1.5 69.4 79.2 80.6
November 56.2 56.1 64.9 67.0
December k9.6 50.2 56.1 60.1
Mean Relative Humidity — Percent
Dryden Fort Mclntosh Falc6n Dam
Month
1930 JulyAI;§;€;950 1950 1950
January 69.6 59.2
February 57.6 #57.1 62.7
March 38.5 38.2 50.5
April k9.0 5.8 57.3
May 53.7 50.5 57.1
June 56.1 k7.0 55.5
July 54.0 7.4 51.9 54.5
August 46.5 48.7 * 51.0 S5h.k
September 59.3 - 52.2 52.7 56.1
October 51.5 55.5 50.2 54.0
November 39.6 4.8 48.6 51.0
December L2 52.4 49.6 51.2
Mean Wind Speed — Miles Per Hour
Dryden Fort Mclntosh Falcén Dam
Month
1950 1y 19721950 1920 1950
Januery 3.0 k.5
February 3.9 # b7 3.4
March 5.3 5.8 3.6
April 6.0 6.0 5.5
May 6.0 6.4 b6
June 7.5 6.2 b5 a8
July 5.7 5.4 5.0 g
August 5.8 4.6 3.9 5.
September 4.6 k.0 3.3 2;
October 3.5 3.8 2.9 5‘2
November L.l k.0 3.0 .
December 3.6 3.6 2.3 3.9

* Partly estimated # One month missing
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries— 1950

The total area within the outer rim of the Rio Grande Basin is about 335,500 square
miles; however, in many places, particularly along the southwestern boundary of the basin,
large areas contribute no surface run-off to the Rio Grande. Such non-contributive areas
constitute about 48.8% of the total area, leaving 171,887 square miles of productive water-
shed. Only the productive part of the watershed is included in the list below.

The irrigated areas shown below are listed according to the downstream sequence of the
points of diversion of their irrigation water and consequently, they may or may not be
wholly within the indicated main river or tributary reach. They are all within the Rio
Grande Basin except in the Lower Rio Grande Valley below the Rio Grande City gaging station
where water is diverted at numerous points to irrigate lands which are adjacent to, but do
not contribute surface run-off to the Rio Grande. All of the areas listed are equipped with
irrigation facilities. In the United States all areas were irrigated in 1950; in Mexico
the areas classed as "Secondary" are those for which water is available only after the water
requirements of the "Primary" areas have been satisfied.

rainage Basin—Square Miles lrrigated Areas—Acres
DESIGNATIONS OF In In
AREAS AND GAGING STATIONS United | payico | Total | United Mexico Total
States States Primary | Secondary
Above Elephant Butte Dem 25,923 ol 25,923 [* 726,000 [ oj 726,000
Elephant Butte Dam to Caballo Dam 1,295 [o] 1,295 96 o] [o] 96
Above Caballo Dam 27,218 o| 27,218 726,096 0 0 726,096
Caballo Dem to El Paso Station 2,049 0 2,049 92,316 o] 0 92,316
Above E1 Paso Gaging Station 29,267 o| 29,267 818,k12 0 0 818,412
K1 Paso Station to American Dem 4 o} 4 o] 0 0 [¢]
Above American Dam 29,271 ol 29,271 818,412 [} o| 818,412
American Dam to Judrez Statlon 1 L7 88
Above Judrez Gaging Station 29,312 47| 29,359
Judrez Station to Island Station 146 kyo 618
Above Ieland Gaging Station 29,458 519 | 29,977
Island Station to County Line Station 485 186 671
Mmerican Dem to County Line - total 672 7051 1,317 67,482
Above County Line Gaging Station 29,943 7051 30,648 | 885,894
County Line Station to Fort Quitman 663 679 1,342 18,544
Above Fort Quitman Gaging Station 30,606 | 1,384 31,990 904,438 [ Lk,973 ¢ 349,b11
Fort Quitman Station to La Nutria 1,041 886 1,927 2,342 6,425 o] 8,767
Above la Kutria Geging Station (Inactive) 31,67 2,270 33,917 906,780 | 51,398 0 958,178
La Nutria to Upper Presidio Station 580 503 1,083 1,842 9,142 0 10,984
Above Upper Presidio Geging Station 32,227 | 2,773 | 35,000 908,622 1 60,540 0 969,162
Rfo Conchos above Boquilla Dam o 7,322 7,322 0 2,966 0 2,966
Rfo Conchos below Boguilla Dam 0| 17,419 | 17,419 0 | 183,104 12,108 195,212
Rfo Conchos - total 0|24, 7h1 | 24,741 o ! 186,070 12,108 198,178
Upper to Lower Presidio Station -
excluding Rfo Conchoa 21 5 26 822 [¢] 0 8oz
Upper to Lower Presidio Station - total ) | 2k, 7h6 | 24,767 822 | 186,070 12,108 199,000
Above Lower Presidio Gaging Station 32,048 | 27,519 | 59,767 909, bk | 246,610 12,108 | 1,168,162
Alemito Creek above Gaging Station 1,504 0 1,504 452 [ [¢] b52
Terlingua Creek above Gaging Station 1,070 o] 1,070 188 0 0 188
Iower Preaidio to Johnson Ranch Station -
excluding Alamito and Terlingua Creeks | 1,439 | 2,671 4,110 3,205 3,459 1,977 8,641
Tover Presidic to Johnson Ranch - total 4,013 | 2,671 6,684 3,845 3,459 1,977 9,281
Above Johnson Ranch Gaging Station 36,261 | 30,190 | 66,451 913,289 | 250,069 14,085 | 1,177,443
Johnson Ranch Station to Boguillas k71| 3,735 4,206 0 0 [¢] [
Above Boquillas Gaging Station (Inactive) 36,732 | 33,925 | 70,657 913,289 | 250,069 14,085 | 1,177,443
Boquillas to Langtry Station 6,123 | 2,595 8,718 23 o} o 23
Above langtry Gaging Station h2:855 36,520 | 79,375 913,312 | 250,069 14,085 | 1,177,466

* 1950 acreage not known, latest available data from Water Bulletin No. 19.
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries —1950

‘Drainage Basin—Square Miles‘

1

trrigated Areas—Acres

DESIGNATIONS OF

n

In

AREAS AND GAGING STATIONS United | pexico | 1011 | United Mexico Total
States States Primary | Secondary
Pecos River above Girvin 29,562 0| 29,562 ** 228,360 0 0 228,360
Pecos River, Girvin to TBWC Gaging Stationy 5,731 0 5,731 |*** 7,387 o o] 7,387
Pecos River above IBWC Caging Station 35,293 0% 35,293 235,747 0 o] 235,747
Goodenough Spring above Gaging Station 1 0 1 0 0 0 o}
Devils River above IBWC Gaging Station 4,185 0 4,185 |# 309 o) b} 309
Ias Vacas Arroyo above Gaging Statlon o] 160 160 0 The Lol 1,236
Iangtry to Del Rio -
excluding above tributaries L6 2,495 2,911 180 0 o] 1480
Langtry to Del Rio - total 39,8951 2,655 L42,550 236,536 742 Lol 237,772
Above Del Rio Gaging Station 82,750 | 39,175 | 121,925 | 1,149,848 | 250,811 14,579 | 1,415,238
San Felipe Creek above Gaging Station 46 0 L6 850 0 0 850
Pinto Creek above Gaging Station 236 0 236 [#H# 347 0 o} 347
Rfo San Diego above Gaging Statlon 0 916 916 ol 17,54k 0 17,544
Rio San Diego - total o] 926 926 ol| 18,780 988 19,768
Rfo San Rodrigo above Gaging Station 0 591 591 0 3,706 3,212 6,918
Rfo San Rodrigo - total o] 8hk2 842 [ 6,177 3,954 10,131
Del Rio to Eagle Pass -
excluding above tributaries 1,213 31k 1,527 33,603 4,942 0 38,545
Del Rio to Eagle Pass - total 1,495 | 2,082 3,577 34,800 | 29,899 4,02 69,641
Above Eagle Pass Gaging Station 84,2145 | h1,257 | 125,502 | 1,184,648 | 280,710 19,521 | 1,484,879
Rfo Escondido above Gaging Station ol 1,279 1,279 o] 6,178 8,649 14,827
Rfo Escondido - total ol 1,320 1,320 0 6,178 8,649 1k,827
Eagle Pass to El Jardin -
excluding Rio Escondido - total 736 1 1,485 2,221 161 0 0 161
Eagle Pass to El Jardfn - total 36 | 2,805 3,541 161 6,178 8,649 14,988
Above El Jardin Dam Site 8,981 | kk,062 | 129,043 | 1,184,809 | 286,888 28,170 | 1,499,867
El Jardin to laredo - total 737 | 1,079 1,816 4,612 5,189 0 9,801
Above laredo Gaging Station 85,718 | 45,141 | 130,859 | 1,189,421 | 292,077 28,170 | 1,509,668
Rfo Salado above Venustiano Carranza Dam 0 113,819 | 13,819 0| 54,363 8,896 63,259
Rfo Salado above Gaging Station 021,503 | 21,503 0 | 106,008 19,027 125,035
Laredo to Zapata - excluding Rfo Salado 1,097 967 2,064 9,981 2,223 0 12,204
Iaredo to Zapata - total 1,097 |22,470 | 23,567 9,981 | 108,231 19,027 137,239
Above Zapata Geging Station 86,815 | 67,611 | 154,426 | 1,199,402 | 400,308 47,197 | 1,646,907
Zapata to Falcdén Dam Site 945 169 1,11k 2,313 0 0 2,313
Above Falcén Dam Site 87,760 | 67,780 | 155,540 | 1,201,715 | 400,308 47,197 | 1,649,220
Rfo Alamo above Gaging Statlon 0| 1,663 1,663 o] 4,942 5,436 10,378
Falcdn Dam Site to Roma -
excluding Rfo Alamo 87 158 245 2,200 49l [«] 2,694
Falcdn Dam Site to Roma - total 87 | 1,821 1,908 2,200 | 5,436 5,436 13,072
Above Roma Gaging Station 87,847 | 69,601 | 157,448 | 1,203,915 | o5, 7kl 52,633 | 1,662,292
Rfo San Juan above Marte Gdmez Dam 0 {12,473 | 12,473 0 | 102,548 67,212 169,760
Rfo San Juan - total 0 |12,679 | 12,679 0 | 265,637 67,212 332,849
Roma to Rio Grande City -
excluding Rfo San Juan 678 181 859 3,205 247 0 3,452
Roma to Rio Grande City - total 678 112,860 | 13,538 3,205 | 265,884 67,212 336,301
Above Rio Grande City Gaging Station 88,525 |82,u461 | 170,986 | 1,207,120 | 671,628 | 119,845 [1,998,593
Rioc Grande City to Anzalddas Dam Site 409 415 824 12h,11L 2kt 0 12k4,358
Above Anzalduas Dam Site 38,934 |82,876 |171,810 | 1,331,231 | 671,875 | 119,845 (2,122,951
Anzalddas Dam Site to Hidalgo 6 15 21 0 o}
Above Hidalgo Gaging Station 88,940 | 82,891 | 171,831 671,875 | 119,845
Hidalgo to Matamoros 26 26 52 100,572 o}
Above Matamoros Gaging Station 83,966 {82,917 | 171,883 772,447 | 119,845
Matamoros to Lower Brownsville 2 2 L 0 0
Rio Grande City to Lower Brownsville L3 158 901 598,709 100,819 0 699,528
Above lower Brownsvllle Gaging Station 88,968 |82,919 |171,887 | 1,805,829 | 772,447 | 119,845 2,698,121
Iower Brownsville to the Gulf of Mexlico 3,671
Above Gulf of Mexico 1,809,500

*% Tncludes 111,500 acres irrigated chiefly

wells, 1949 data. # Irrigated from wells.

from wells, 1949 data.
## Includes 297 acres irrigated from wells.

*x% Includea 6,837 acres irrigated from
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PUBLISHED DISCHARGES

The tabulation below shows publications in which may be found the discharges at gaging
stations on the Rio Grande and on tributaries and outfalls near their confluence with the
Rio Grande as well as on floodways and diversions leading from the Rio Grande, from San Mar-
cial, New Mexico to the Gulf of Mexico. The material is tabulated by gaging stations ac-
cording to their sequence in downstream order.

The publication numbers shown in the table are numbers of Water Bulletins published by
this Commission and Water Supply Papers published by the United States Geological Survey. A

number in parentheses such as (12)

Number 12 has been revised.

indicates that the pertinent material in Water Bulletin

A1l discharges are mean daily unless the following symbols indicate otherwise:

# Indicates monthly discharges
## Indicates period discharges

L Indicates extreme discharge
® Indicates daily gage heights

Indicates annual discharges

Period Publication No,

Pertod [ Publication No.

Periocd l Publicaticn Ko.

RIO GRANDE AT SAN MARCIAL, ¥. M.

DIVERSION - AMERICAN CANAL AT KL PASO, TEXAS

RIO GRANDE AT FORT HANCOCK, TEXAS

Water Bullstins

Water Bulletins

Water Bulletina

1895-1943, 1895, 1895-1896 | 138, T, 12
Jan, Yeb. 1895, Apr. 1896 13 (12)

192k - 1935

1931 - Sept. 30, 1949
March, April 1932

1-19
13, 6, (2)
Seepage 1936 - 1937 7

June 1938 - 1950 [8 - 20, 13#

Apr. 1900 - June 1903 lm

Water Supply Papers

RIO GRANDS ERIOW ANERICAN DAN

Mar. 27, 1900-Juno 30, 1903 I}sa

Wator Supply rapeu

Water Bulletins

Fev. 1 - Aug. 31, 1895
5 1896-gept. 30, 1916 )54 1,368,408, 438

Oct. 1, 1916 - Dec. 31, 1921|458,478,508,528

Jan. 1, 1922-8ept. 30, 1930 (628,668,688,703

Oct. 1, 1930-Sept. 30, 193h 716 175513251753

Oot. 1, 193b-8ept. 30, 1938 |788,808,!

Oct, 1, 1938-Sept. 30, 1942 M 928,955

Jume 1938 - 1950 8 - 20, 134

RIO GRANIE AT FORT QUITMAN, TRIAS

Water Bulletine

DIVERSION - ACEQUIA MAIRE REAR JUAREZ, CHIH.

Oct. 1, 19h2-8ept. 30, 1945 {978, 1038
oot 1, 1545-Sept. 30, 1548 1058,1oeé

ot 1, 1948-Sept. 30, 1949 (1148
Beepage June 1936-Apr. 1937

Water Bulletins

1889-1923,1889-1943 124, 134
152k - 1935

July 192k, June 1928 15 (6)
1931 - 1950 1l1-20

Water Supply Papere

RIO GRANLE BELOW ELEPHANT BUTTE DAM, N. M.

Water Bulletins

parch 21, 1915 - 1916 10

1915 - 1943 124, 13#
June 1915 13 (10)
1938 - 1950 8 - 20

1938 - 1950 8 - 20, 134
Jan. 1, 1923-8ept, 30, 1926 |568,588,608,628
Oot. 1, 1926-gept. 30, 1930 |648,668,688,703
Oct. 1, 1951-June 30, 1931 |718
IN THE KL PASO VALIXY
Vater Bulletins RIO GRAKKE AT LA NUTRIA
1938 - 1947 8.-17 Water Bulletina

1935 - 19k1, 1935 [o-11, 4, &

Vater Supply Pepers

OUTFALLS NEAR EL PASO

oct. 1, 1916-Sept. 30, 1921 |458,478,508,528
0Oct. 1, 1921-Sept. 30, 1925 [548,568,588,608
628, 648 688

Water Bulletins

RIO GRANIE AT UPPER PRESIDIO STATION

1936 - 1950 8 - 20

Water Bulletina

929
Oot. 1, 1929-Sept. 30, 193k [703,733,748,763
Oot, 1, 193k-Sept. 30, 1938 [788,808,828,858
8, Rc\f( 928,958

3 1038
108é 1118

0ct. 1, 1945-sept. 30, 1518
Oct. 1, 1948-Sept, 30, 1949

RIO GRANIE AT JUAREZ, CHIH

Water Bulletins

April 1938 - 1950 8 - 20

RIO GRANDE BEIOW CABALIO DAM, N. M.

Water Bulletina

1938 - 1950 [ - 20, 3¢

RIO GRAWDE AT ISIAND STATION

1889 - 1943 134
1889-1900, 1914-1926 124

1900 - 1913 yed
September 1919 8
1924-1927, 1932 12 (6)
192k - 1935

1926, June 1927 12, 9 (&)
1927 - 1930 ,
Annual 1931 6(1)
1931 - 1950 20
July,hug., Sept. 1932 20,9,8, (2)
June, July 1933 (3)
July 1937 10 (7)
Designation of period 18 (17)

Water Supply Papera

Vater Bulletins

Water Supply Papers

Jan. 1, 1938-Sept. 30, 1942 |878,898,926,958
oct. 1, 19k2-8ept. 30, 1545 1978,1008,1038

Oct. 1, 1945-8ept. 30, 1948 105&,1088 1118
Oct. 1, 194B-Sept. 30, 1949

Aug. 17, 1938 - 1950 8- 20

Apr. 4, 1500-sept. 30, 191k |338,388
Sept. 1, 1919-Mar. 31, 19520 {508
Aug. 1, 1923-Gept. 30, 1926 [563,568,608,628

RIO CONCHOS AT CUCHILLO PARADO, CEIH.

RIO GRANDE AT TORNILLO ERIDGE

RIO GRANTE AT EL PASO, TEXAS

Water Bulletins

Water Bulletins

1945 - 1950 15 - 20

Water Bulletins

1889 - 1943

1889,1893-1896, Jan. 1898, 1915| m? 124, 12
Jan, Feb. 1893

Apr.-Jul. '1914, Dec.1915 7, ™
192k - 1935
Jan, g, 1930 15 (6)
1931 - 1950 1-20

ageh - 1927, 1924 - 1937

5, 134
1931 - 1937 1-7

wvater Supply Papers

RIO CONCHOS NEAR OJINAGA, CHIH.

oct. 1, 1927-June 30, 1931 Is&e,sae,'IU}ﬂlB

VWater Bulletins

Water Supply Papers

May 10, 1889-June 30, 1893 |358
Tan. 1, 1897-Sept. 30, 1923 | 358,388,408,963
Oct. 1, 1923-8ept. 30, 1927 | 588,608,628,648
Oct. 1, 1927-June 30, 1931 | 668,688,703,718

RIO GRANDE AT COUNTY LIRE

Water Bulletins

1896 - 1899, 1896 - 1983 12 4, 134
1900, 191% - 192¢
MNay 1900 191:, 192u 1937 g

192k - L oF
13,12,7,(6),{5)

1938 - 1943, 1938 - 1950 8 - 20, 13f

x925, 1926 13,12,7,6,{5)
1927 13,7,(6),(5}
1928 - 1932,1935 13,7,6,(5)
August, 20 {2)

1936 - 1950 6-204/
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Period

l Publication No.

RIO GRANIE AT IOWER FRESIDIO STATION

PUBLISHED DISCHARGES

Poriod [ rubtication wo.

GOODENOUGH SPRING MEAR COMSTOCK,

Water Bulletins

1696-1899, 1896 19'e 12 ¢, 13
1900, 191k - 124

May 1900-191), 192“—1957 7

1924 - 2]

192k - 1930 13 (3), 15 (4)
192h - 1936 15 (6)

192k - 1932 13 (7)

1931 - 1950 1 .20

Water Supply Pepers

May 1, 1900-July 31, 1915 358,388, 408
Sept. 1, 1919-Mar, 31, 1920
Kug. 1, 1923-8ept. 30, 1926 |568,588,608,608

ALAMTTO CHEXK NEAR PRESIDIO, TEIAS

Water Bulletina

1932 - 1950 2 - 20, 6
August, December 1934 13 (4)
January 1937 3 (7

TERLINGUA CREEK NEAR TERLINGUA, TEXAS

Water Bulletins

1932 - 1950 2 .20, 6
June, Sept. 1937 8(n

RIO GRANDE AT JOHNSON RANCH, TRXAS

Water Bulletins

1936 - 1950 6 - 20

RIO GRANDE KEAR BOQUILLAS, TEXAS

Water Bulletins

192k - 1935 of, of
1931 - 1936 1-6
April, Ney 1947 17
April, May 1948 18
April, May 1949 19
Jan.Feb.Mar . Apr .May 1950 20

Vater Supply Papers

June 19, 1928-June 30, 1931 | 668,688,703,718

LOZIER CRERK NEAR LARGTRY, TEXAS

Water Bulletina

932 - 1935 2.-35, 6

RIO GRANDE AT LANGTRY, TEXAS

Water Bulletins

97

Pertod [ mvpication Yo.

RETURN FLOW AT MAVERICK POWER FLART

Water Bulletins

192h - 1929 54
192h - 1935 #é
1931 - 195C 1-20
gept. 1932 15 22)
June - Dec. 1946 16)

1949 - 1950 | 20

Water Supply Papers

DIVERSION - MAVERICK CANAL EXTENSION

Feb. 23, 1929-Juns 30, 1931 [688,703,118

Water Bulletins

IEVILS RIVER NEAR JEL RIO,

Water Bulletins

1871 - 1939 9 (grapn)
1900 - 1913 K

Fov. 1902 11 (7}
192k - 1935

Mey 1925 13 (6)
1931 - 1950 1.20
Tune 1932 6 (2}
Sept. 1932 5 (2)
Jan. 1936 10 (6)
March - June 1937 13 (7)

Vater Supply Papers

May 1, 1900-Mar. 31, 191h 358,388
Dec. 6, 1923-Sept. 30, 1927 | 588,608,628, 648
Oct. 1, 1927-Juns 30, 1931 | 668,688,703,718

CIRNEGAS CREEX HEAR DEL RIO, TEXAS

Water Bulletine

1-5, 6

1931 - 1935

ARROYO LAS VACAS NEAR VILLA ACUNA, COAH,

1939 - 1950 9 -20

PINTO CREEK NEAR DEL RIO, TEIAS

Water Bulletina

6
1-20

1928 -~ 1935
1931 - 1950

Vater Supply Papers

Nov. 22, 1928-June 30, 1931 | 688,703,718

RIO SAN DIRGO AT JIMENEZ, OOAH.

Water Bulletins

1932 - 1935

&
1932 - 1950 2-20

TAS MORAS CREEX NRAR RAGLE PASS, TEIAS

Water Bulletins
1932 - 1935 la R

5, 6

Oct. - Dec, 1934 5 (W), (6}

Water Bulletins

1935 - 1950

6 - 20
1938, 1939 14(8), 14(9}
1940 1% (10)

RIO SAN ROTRIGO NRAR XL MORAL, COAH.

RIO GRANDE NEAR DEL RIO, TEXAS

Water Bulletina

1900 - 1913 7*
192h - 1935 2]
May 1925 13 (6)
1925 15 (6)
1931 - 1950 1-20
of periocd 18 (17)

¥Water Bullstins

Water Supply Papers

Water Bulletins

1932 - 1935 o
1932 - 1950 2.-20
1941 3 (1)

RIO GRANDE AT EAGIR PASS, TEKXAS

Water Bulletins

Water Supply Papers

Mar. 16 - Dec. 3, 1898 358 0

May 1, 1900~ &xﬂ 30, 1916 358,388, 408,438
Oct. 1, 1916-Sept. 30, 1921 | 1458,478,508,528
oot 1, 1921-Sept. 30, 1925 | 548,568,588, 608
Oct. 1, 1925-8ept. 30, 1929 | 628,648,668,
Oct. 1, 1929-June 30, 1g31 | 703,718

NS00 - 1913 ™ 9 June 1899, April 1900 15
190k, 1906, 1908 1, 9, (T} May 1, 1900-Apr. 30, 1915 | 358,388,408 1900 - 1913 ¥ L
1924 - 1927 i Dec. 1, 1919 - Mar. 31, 1920 508 May,Sept. 1900, June 1903 15 (7)
1924 - 1935 o Dec. 17, 1923-Sept. 30, 1927} 588,608,628,6u8 gept. 190k, June,July 1905 5 {7)
h931 - 1950 1-20 Oct. 1, 1927-June 30, 1931 | 668,688,703,718 Aug.Sept. 1906, Sept. 1910 |15 (7}
June 1912 5 (7}
Vater Supply Papers May, June, 1914 2!
388,008 Sept. 19{3:85]* 1917,061‘4 L9174 15
1, 1900~0ct. 15, 191k 358, 'y Oct. 19 Oe 1919 15
e 1, 1919-Mar, 31, 1920 SAN FELIPE CREEK NEAR DEL RT0, TEXAS Ang. Sept. 5
Jen. 1, 192k-Sept, 30, 1927 | 588,608,628,648 June 1922, sepn 1923 15
Oct, 1, 1927-June 30, 1931 668,688,703,718 Water Bulletina 192h - 1926 y
192k - 1935 4
1931 - 1935 [ May, July-Oct.1925,8ept.1928 |15 (6) (%)
1931 - 1950 1-20 1931 - 1950 - 20
FECOS RIVER MEAR COMSTOCE, TEXAS June 1935 10 (5) Aug. Sept. Oct. 1932 15 (16) (2)
Water Bullstins Vater Supply Papers
- 191 1, 1900-Apr. 30, 1916 },588hoBlo
i?,gﬁ - 133; Z,’ SYCAMORE NEAR IEL RIO, TEEAS m 56, 1923803t 30,1527 532 si‘g
1931 - 1950 1-20 Qot. 1, 1927-June 30, 1931 | 668, 688 705 n8
Sept. 1932 5 (2) Water Bulletins
Bept. 1940 15 (10)

1932 - 1935 2 -5, &

lnIvmsIol( - MAVERICK CANAL AT LAS MORAS J

4l

{ Water Bulletins

1949 - 1550 l 20

RIO ESCONDIDO AT VILLA IE FUENTE, COAH. I

]
Il

Water Bulletins

1932 - 1935

1932 - 1950 le - 20




98 WATER BULLETIN NUMBER 20—

PUBLISHED DISCHARGES

INTERNATIONAL BOUNDARY AND WATER COMMISSION

Period Publication No.

Period Publication Fo.

Period I Publication No.

RIO GRANDE AT LAREDC, TEXAS

RIO SAN JUAN AT SANTA ROSALIA, TAMPS.

NORTH FLOOIWAY SOUTH OF SEBASTIAN

Water Bulletins

Water Bulletins

Water Bulletins

June 1899, Aprn 1900 15/
1900 7
May, septA 1900, June 1903 [ 15 (7)
Sept. 190k, June,duly 1905 | 15 (7)
Aug.Sopt.1906, Sept.1910 15 (7)
June 1912 15 (7)
May, June, Oct. 191k 15
Sept. 1916, Sept.Oct. 1917 | 15
Oct. 1918, Sept.Oct. 1919 | 15
Aug.Sept. 1920,June 1922 15

Sept. 1923 15

1924 < 1930 3, 4
192k - 1935

May-Aug. 1925, Apr. 1926 15 (&)
1931 - 1950 120
Aug. Sept. Oct. 1932 15 (2)
Sept. 1934 9 (6) (¥)
Dec. 1949 20 (19)

1900 - 1913 Kid
1924 - 1930 3,5
192k - 1935

1931 - 1943 1-13
Sept. 1932 8 (2)

1940 - 1948

10 - 18¢
1949, 1950

19, 20

Water Supply Papers

Apr. 28, 1900-Sept. 30,1913] 358 @

RIO GRANDE AT EYDALGO, TEXAS

Water Bulletins

CONTRIBUTIONS FROM RIO SAN JUAN **
ABOVE RIO GRANDE CITY

1928 - 1951 &
1951 - 1936 1-56
1958, 1939 8, 9

- 1950 10 - 209 /

Weter Supply Papers

Water Bulletins

Water Supply Papers

7, 1900-Mar. 31, 1914 | 358 @, 388 &
Nov, 1, 1922-sept 30, 1926 568,588,608,628

1943 - 1949 13 - 19
194k 15 (14}
1950 204

July 23, 1928-June 30, 1931 | 668,688,703,718

TOLORES CREEE NEAR SAN IGNACIO, TEXAS

Water Bulletins

RIO GRANDE AT BUENOS AIRES

1932 - 1935

3
1932 - 1936 2-6

10S 0IMOS CREEK NEAR RIC GRANDE CITY, TEXAS

Water Bulletins

water Bulletins

1943, 1944 13, 1k

RIO SALADO AT CD. GUERRERO, TAMPS.

1952 - 1935 o
1932 - 1536 2-6

Water Bulletins

1900 - 1913 #

192k - 1935 o

1924, 1926 - 1929 3,5

Nov. 192! 1k (6) (5)
1925 15 (6) (5)
1951 - 1950 1-20

DIVERSION - RETAMAL CANAL

Water Bulletins

RIO GRANDE NEAR RIO GRANDE CITY, TEXAS

1939 - 1950 5 .20
1946 17 (16) [

Water Bulletins

vater Supply Papers

Apr. 24, 1900-July 14, 1913 358 &

RIC GRANDE NEAR ZAPATA, TEXAS

Water Bulletlns

1932 - 1935 o

1932 - 1950 2 - 20
Sept. 1938 10 (8)
Sept.. 1941 15 (11)

May, June, October 191k 15
Sept. 1916, Sept. 1917 15
Oct. 1917, Oct. 1918 15
Sept. Oct. 1919 15
Aug. Sept. 1920 15
June 1922, Sept. 1923 15
192k - 1935 S, of
April 1926 15 (6) {5)
fugust 1532 10 (2)
1932 - 1950 2 .20
September 1937 11 (7)

RIO GRANDE AT LAS PAIMAS, TAMPS.

Water Bulletine -

1945 - 1949
1946 7 (xé) L
July - December 1948 19 (18)

EL TIGRE CREEK NEAR ZAPATA, TEXAS

RIO GRANDE AT MERCEDES ERIDGE

Vater Bulletins

CONTRIBUTIONS FROM RIC SAN JUAN
BELOW RIO GRANDE CITY

Water Bulletins

1932 - 1935

&
1932 - 1936 2-6

RIO ALAMO AT CD, MIER, TAMPS.

Water Bulletins

192h - 1935 &
1924 - 1950 1- 20

RIO GRANDE AT ROMA, TEXAS

Water Bulletins

June 1899, April 1900 15/
1900 - 1913 #
My 1900, Sept.1904,Aug.1909| 15 (7)
June 1903, July 1905 15
July 1909 15
Sept.. 1910, Oct. 1513 15 {7}

0Oct.1911,Junel912,0ct. 191k | 15
Sept .0ct.1917,5ept.0c.1919 | 15

Aug. Sept .1920, Sept . 1923 15

June 1922, June 1925 15 (6) (1)
192k - 1935 s
my-.ruly,Sepc.Uct 1925 15 (6) (5)
Apr. 1926 15 (6) (5)
Aug. 1925 15 (1‘&) {6)
1931 - 1950

Sept. Oct. 1932 - 3 (2)

152, 93 - 1557 ‘2, 57
Water Bulletins 1938 - 190 8-ue
1946, 1947 16, 17
1948 - 1950 18 - 2
Correction to "Remarks" 19 (18)
RANCHO VIEJO FLOODWAY
Water Bulletins
1935, 1936 5:
- 1947 - 17
U. S. DIVERSIONS EELOW RIO GRANIE CITY
Vater Bulletins
1922 - 1937 hed
1938 - 1950 8- 20 RIO GRANDE AT MATAMOROS, TAMPS.
Water Bulletins
1900 - 1913 iz
1924 - 1935 o
1926 - 1930 35
NORTE FLOODWAY SOUTH OF MCALIEN 1931 - 1950 o=

Water Bulletins

Water Supply Papers

1926 - 1935 2-5

1938 - 1950 8- 20

Apr. 29, 1900-Mar. 31, 1914 [ 358,388 @

Oct. 1, 1922-Sept. 30, 1926 | 568,588,608,628

Water Supply Papers

SOUTH FLOOIWAY SOUTH OF MCALLEN

RIO GRANDE AT LOWER BROWNSVILLE, TEXAS

Aug. 1L, 1500-Mar. 31, 191k 3588,3886
Nov. 1, 1922-Sept. 30, 1925 | 568,588,608
Mar. 6, 1929-June 30, 1931 | 688,703,718

Water Bulletins

Water Bulletins

1926 - 1935 2 -5
1538 - 1950 8 - 20

1934 - 1935 o
1934 - 1950 4 - 20

#* In Water Bulletin 13, 14 and 15 this station was called "Ric Sen Juan Below Azicar Dam”.

LS
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INDEX

By mesns of the following index, reference 18 given to the data in all Water Bulletins published by this
Commission. The reference numbers below refer first to the Water Bulletin number and next to page numbers in
that bulletin.

Examples: 8,55; 9,43; 10,43,70 refer. to Water Bulletin No. 8, page 55, Water Bulletin No. 9, page 43,

and Water Bulletin Wo. 10, pages 43 and 70.

A

Accretions and losses to flow in dry weather; Rio Grande, Pecos River; see losses and gains

Acequia Madre (canal) diversions, duty of water, area irrigated, rainfall; see Diveraslons

Agua Verde Station, discharge; see Conductivity, Evaporation . . . . . « + o - o o ¢ =& 17,22 through 20,21

Alamito Creek Station, discharge; see Chemical analyses e e e e e e e e s v e e s o 2,10 through 20,17

Alamo; see Rio Alamo

Alamogordo Reservolr, stored water, normal capacity; see Stored water, Evaporation

Alkall, alkalinity, pH; see Chemical analyses

American Canal diversions; see Diversions

American Dam; see Below American Dam Station, Evaporation, Precipitation

Analyses of water samples; see Chemical analyses, Conductivity, Sanltary assays, Silt

Annual view of general hydrologic conditions in the Ric Grande Basin; see General hydrologic conditions

Annual normsl; discharges, see each station; see Salt burden, Chemical analyses, S5ilt

Anzalddas Station, discharge e e e e e e e e e e e 019,38

Areas irrigated in Rio Grande Basin; see each gaging station, 8, also tebulations . . . .9,90 through 20,94

Areas irrigated, E1 Paso to Upper Presidio and on Rio Conchos 1880 to 19%2 . . . 12,98; 9,90 through 20,9%

Areas of watersheds or drainage basing; see each gaging station, 1 through 8; tabulations..9,90 through 20,94

Arroyo Colorado Floodway near Ia Feris . o ¢ « v ¢« v 4 v v o v o o v 0 0 v o n o000 18,45 through 20,4k

Arroyo flow to Rio Grande in El Paso-Judrez Valley, 12,50; see Sanltary assayd . . . . . « » « « &+ ¢ 15,72

Assays of water samples; see Chemical analyses, Sanitery assays, Si1t, Conductivity

Authenticated discharges (see also Published discharges) . . . « « + « « o v ¢ o+ o s - 5,100 through 16,89

Avalon and McMillan Reservoirs, stored water, normal capacity; see Stored water

Average discharges, monthly and yearly, etc., 5,64; 6,465 7,435 9,38; 12,k6; 13,48;
station; see Sourcea of river flow

Average frequency of rainfalls of various magnitudes in the Lower Rio Grande Valley . - . . + . . - . . 10,78

Averags rainfall on large watersheds of the Rio Grande Basin . . . . . 9,48; 10,78; 12,84,92 through 20,81

Azfcar (El Azdcar) Reservoir (Now called Marte Gdémez Reservolr); see Stored water

B

Bank storage and return during floods, Fort Quitman to Upper Presidio 1889-19%2 . . .
B. Coli; gee Sanitary assays !

Bacteria; see Sanitary assays

Below American Dem Station, discharge . . . . . . . . . W e e e e 4 i e e wse s s e s . s 8,12 through 20,8
Below Caballo Dam Station, discharge 8,10 through 20,6; see emical analyse

Below Elephant Butte Dam Station, discharge 8,9 through 20,5; see Chemical analyses
Belwmiscalstation,discharge...................................20,20
Below Santa Helena, station A1schar@e + + « « o« « « o s o o o s o s ¢ o s o & o v 0 v v e 19,22; 20,20
Bicarbonate in water samples; see Chemical analyses

Biochemical oxygen demand, 11,67; see Sanitary assays, Dissolved oxygen

Boguilla Reservoir, stored water, normal capacity; see Stored water, Hydro-power

Boquillae Station, discharge, 1,9 through 20,20; summation curve of flow, 5,60; see Chemical analyses, Silt
Boron in water samples; see Chemlcal analyses

Box Canyon, £1oods aince 1828 . . v+« 4 4 v e e e e e e e e e e e e e e e e e 8,71
Brownsville Station, Lower; see Lower Brownsville Station

By-pass seepage at San Marcial Station S 2 A T 3

C

see each gaging

C e e e e e e s 12451

Ceballo Dem; see Below Caballo Dam Station

Caballo Reservoir, stored water, normal capacity; see Stored water

Calcium in water samples; see Chemical analyses

Cameron, Hidalgo, and Willacy Counties; see Diversions Below Rio Grande City,
Precipitation 8ince 1871 « « + o o s v o v v e s w v e oo e e e o 10,785 12,84 through 20,81

Canals; see Diversions

Capacities of all large regservoirs in the Rlo Grande Basin; see Stored water

Carbonate in water samples; see Chemical analyaes

Centenario and San Miguel Reservoirs, stored water, normal capacity; aee Stored water

Chapefio Station, discharge e e e e e e e e e e e e e s e e e e e e e e e e e e e e 219,38

Chemical analyses, index for early bulletims . . . P e e e e e e e e 9,9k

Chemical analyses of water samples, aleo total dlssolved solids; see Conductivity, Fluorides; when available
detalled electrical conductivity data and a graph showing Rioc Grande Salt Burden are shown on
pages following the refererices given below:

From the Rio Grande at:

Below Caballo Dam Station . .
Boquillas Station . . . .
Buenos Alres Station . .
Del Ric Station . . . . .
Eagle Pass Station . . .
El Paso Station . . . .
Fabens Station . . . . . .
Fort Quitman Station . . . . . .

. 9,66 through 20,65
e e e e e e e 1,31
... . 13,69; 14,60
e e e e e 32
. 8,56 through 20,67

. 1,27 through 20,65
. 1,285 2,475 3,4

. . . . .. 1,30 through 20,66
langtry Station . . . . . . 1,31; 14,58 through 20,67
1a Nutria Station . . . « .. . . .

Lae Palmas Station, same as Mercedes . . . . . « . 16,58 through 19,66
Teacburg Dam .« . o o o 4 s e e s oe e . . e« + . 9,66 through 20,65
Iower Brownsville Statlon « « o « « o o s s o o 0 s o0 v 4,43 through 7,65; 9,69 through 13,71
Tower Presidio Station 5,&9, 9,68; 11,64

6,73 through 11,60
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Chemical analyses of water samples, also total dissolved solids. {Continued}

From the Rio Grande at:
Fuevo TAredo « o o v v s s o o 4 s 4 0 4 e s s e e e u s e w s v e s s s 2,49 through 11,67
RioGrandeCityStation e e e e e s e e et e s e e e e e e e s e e e e s . s 5,b2 through 17,65
Roms Station . . . . . . . e v e e e s s s e o« 2,19 through 20,68
San Marcial SEALIOD . 4 v v 4 v 4 4 v v s e e e e e » + « 1,85 through 16,59
Shumla Bend, OPPOBILE & 4 4 v ¢ v 4 4 v 4 v e e oe .. e e e e s e e . . 2,8
Upper Presidio Station . . e s e e s v« e v+ s s 1,31 through 20,66

On United States Tributaries to Rio Grande:
Alamito Creek Station . . . . . .. .. ...
Devils River Springs . . .« . « « v & & o« o &
Dovilg River Statlon . « o & ¢ ¢ v v 4 4 v v o 4 o &

. e e e e e e e 5,U9; §,73
L 1,325 5,505 6,7hi Vk,59; 15,66

Goodenough Spring . . . . 4 v 4 v 4 044 . . 3,42; 16,61 through 19,65
Pecoa River at Girvin Power Plant . . . . . . .
Pecos River at Shumla Bend . . . . . E T
Pecos River, saltinflowtoRioGrande. L T T T 1= 30 (]
Pecos RIVOT SPrings + ¢ v ¢ v ¢ ¢ 4 4 4 4 o s o 4 o s o ¢ s o 8 o o v ot e .. .
Pecos River Statlon . . v v v v v v v v vt e s e e e e e e e e e .. 1,32; 5,49through2067
San FEliPe Creek o o v v v v 4 ¢ o o o o o o o o o o o o o » o o o . . 18,63; 19,65
San Felipe SPTINgS o v v v v 4 v v v 4 0 s s 0 o 0 4 o 0 n e P 12 1.1
Springs and welle in regilon 61 river miles below Eagle Pass, Texas e N
Springs on the Rio Grande near Shumla Bend . . . « . « o « + + . . 18
Terlingua Creek Station . . . . v 4 v ¢ ¢ o 4 4 v 4 o s o o s o o
On Mexican Tributaries to Rio Grande:
Rfo Conchos at Cuchillo Parado .
Rfo Conchos near Ojinaga . . .
Rfo Salado Station . . . . . .
Rfo San Diego Station . . . .
Rio San Rodrigo Station . . .
Rfo San Juan Station . . . . ..
Springe and wells in the region 61 river miles belov Pledras Negras P o
Springs in the region west of Pledras Negras . . . . P
On United States Floodway from the Rio Grande in the Lower Rio Gre.nde Valley » Texaa:
North Floodway near Sebastian . . . + o v & « « » o o e+ e e s« s e+« 10,71 through 20,68
Chloride in water samples; see Chemical analyses
Clenegas Creek Statlon, d1scharge . . o . ¢ v v o o 4 ¢ 4 o o e s s o s s s « o o o« s s+ 1,15 through 6,53
Coliforms; see Sanitary assays
Colina Reservoir; see Stored water, Hydro-power
Conchos River; asee Rfo Conchos
Conductivity of water samples; tabulation showing conductivity data are available for all stations listed
above under Chemical analyses, and such data are also avallable for the following stations:
Conductivity from the Rio Grande at:
Agua Verde Station . .

15,66
48

P -
« . 5,49; 17,63 through 19,64
16,60 through 20,66
. 5,49 through 20,66
. 5,49 through 20,68
5,50; 6,745 20,67
5,50; 6,7Th; 20,67
. 5,50 through 13,69

17,68; 18,66

Anzaldfas Station . & . o b e v 4 s 4 e 4 n e e e e e e e s e e e e e s e e ... 18,69
Boquillas SEAtion . . . v v 4 h h e e e v e s e e e e e e e e e e .. a . 17,67; 18,66; 19,68
Chapefio SEAtion . o & 4 o ¢ 4 4 4 4 o o v s e s 4 s e e e e s e e e s e s e s e . . 18,68
County 1ine StatIon . . v v & 4 v 4 o vt ettt e e s et s e e e e e e e e e s e . 8,66
B1481E0 SLALION + « 4+ o 4 o v s 4 e e e e e e e e e e e e e ... 9T 10,71,73
Jones Ranch Statlon . . & o v ¢ v o v 4 v o 4t et bt e 4 e e s e e s e s e . s . 17,68; 18,66
Taredo SLALION & o « 4 v v 4 4 b 4 e 4 et e e i e h e e e e e e e e s e e s . . 1B,67; 19,70
Tas Palmas, s8mME @8 MEXCOAES + + « o & s o 4 4 ¢ 4 s e s s s e e v s s s e e w e e e e s s 15,70
Maravillas SEALION & » o 4 v v o v o o 4 4 s 4 s v s s w w s e e e e e e s s .. 17,68; 18,66
Meriscal Canyon, mouth Of 4 & & v 4 4 4 4 v 4 e 4 . e e a e bbb e e e e s e e e e e s s . 19,68
Mercedes, same 88 Ta8 PAlMAS + » o + v o o v s o 2 s o » o o o a s o s o« 17,7 18,69; 20,73
Rio Grande City Station .« . « ¢ v v 4 ¢ o 4 v 4 4 o v s ot u s e s b s e s e e s e e . . 18,69
Santa Helena Canmyon, mOuth Of & ¢ 4 4 4 4 o o s o ¢ o o o o o 2 s s 2 ¢ o s o a o o s oo+ 19,68
Solis Ranch SEALION . v ¢ v v v ot v 0 b e e e e e e e s e s s e e s e e e e e e e e e s s 19,68
Zapeta SLELION o o v 4 v 4 v . s e e e e e s e e e e e e e e e s e e s e e e e ... 18,68

On U. S. Tributaries to Rio Grande:
Arroyoe in the El Paso-Judrez Valley-Alamo, Camp Rice, Diablo, Gueyuco and Madden
Esterito drain . . . . . . R
Ground water at Sam Fordyce Gz'avel Pilt & ¢ v 4o v o &
Iog Fresnos drain . o o o 4 ¢ v o« v s o 0 0 0 s
Puertecitos drein . . . .« o ¢ . 4 04 h e 0w e ..
Rancherias drain . . . . . e e e e
Spring on U. S. side 700 feet ’below Jones Ranch Sta.tion

On Mexican Tributaries to Rio Grande:

11,63
18,69

55
8

17,69; 18,66

Retamal Canal Station . . . e e s e e s e e e s e e e e e e s 15,705 16,65
Rio Caribos Canel at Lower Presid.io Station . e e e . e e a e e e s e s e s . 15,68; 16,63
Spring on Mexican side 50 feet below Boquillas St.ation ca‘bleway e Iy 9 4
Spring on Mexican side 70O feet below Jones Ranch Station . « « . + o « v o ¢ o o o o « o » 18,66

Consumption of water in the Rio Grande Basin, 9 ,48; see Diversions
Consumption of water versus rainfall and temperature . . . . . « « . .
Consumption of water in frrigation . . . . . v ¢ ¢ v 0o o v s v e 0 4o .
Contributions from Rfo San Juan to Rio Grande above Rio Grande City . . .. 13,)&1 through 20,42
Contributions from Rio San Juan to Rio Grande below Rio Grande City . . « v o o 16,42 through 20, h2
Corrections to flood flows for early years from Eagle Pass to Rio Grande City . . e e e a4 15,1&7-52
County Line Station, discharge 8,15 through 20,11; see Conductivity, Precipitation, lvaporation
Cross Section of Rio Grande at Hldalgo Bridge during flood, showing scour . . . . b e e e e 3,38
Cumulative departures from normal monthly flow, shown graphically, from 1889 or carlier to 1945 for Rio
Grande at San Mercial, El Paso, Fort Quitman, Upper Presidio, Lower Presldlo, and Rio Conchos near
OJINAGE o o o = « o + o o o s s o o s o s o v n o s o s s e v s an s e e e e 156-19

e e e e e e 12,85
12,60
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D

Dally dlscharge; see each gaging station

Dame; see Stored water

Deep spring flow, estimated . . . e e . e e e e e e .. 6,6 T7,53; 8,525 9,48,53

Del Rio Station, discharge 1,14 through 20 2273 duration and swmation curves 5,605 7,57
see Chemical analyses

Departures from normal flow; see Cumulative departures from normal monthly flows . . . e e e e . 15,6419

Devils River Station, discharge 1,13 through 20,25; trends in run-off 9,48; flood frequsncy 9,75; duration
curve 5,63; sumation curve 5,59; 7,57; magnitude, duration and frequency of various flows
and droughts in past 100 years 9,50; see Chemical analyses

Devilas River watershed, average monthly rainfall since 1871 . . . . . . . .+ ... 13,86 through 20,81

Discharge records; see each gaging statlion, Published discharges, Average discharges

Dissolved oxygen in water samples 11,67; see Sanitary assays

Dissolved solids; see Chemical analyses

Diversions of water in the United States and Mexico; with some of the following references data will be
found showing areas irrigated and dry fa.rmsd, duty of water and average ralnfall; see ilndex to
Diversions for early bulletins . . . . . . e e e e e e e e e e e e e e e e e e e 9,98

United States side:

Americancanal,ElPaao.......................
Below Rio Grande City Station . . . 0
Between American Dam and International Da\n e
El Paso Valley . . . . .

. . 8,54 through 20,52
-« 7,75 through 20,59
10,56 through 17,55
8,56 through 17,55
9,58 through 20,58

. . . . 20,56
10,62 through 20,61
.. 2,k0; 3,hk0; A,k

Maverick Canal Extension v e .
Maverick Canal at Las Moras Creek .

Municipal water uses . . . . . .

Presidio Valley . . . . . . . + .
Mexican side:

Acequia Madre (Mexican Canal, Jué.rez)

W e e e e e e e e e e e e« .« 8,55 through 20,53

Municipal water uses . . . . . . . W e e e e e e e e e e e e e e e e« . . 11,57 through 20,61
Retamal Canal . . . e e et e e e e e e e e e et e e e e .. 9,60 through 20,60

Dolores Creek Station, dischm'ge e e e e e e e s . e . e e« s+ < . . 2,29 through 6,30

Don Martin Reservoir,(Now called Venustiano Ca.rra.nza Reservoir), see Stored water, Evaporation, Precipitation

Drainage basins, Rio Grande; table of areas . . . e e e e e . e« « « s+ 9,90 through 20,94

Droughts, frequency-magnitude-duration graph for Devils River 9,48,50; see Plentitudes and droughts

Dryden, temperature, humidity, and wind 17,89 through 20,93; see Evaporation

Dry weather losses and gains in Rio Grande; see Losses and gains

Duration curves for Rio Grande gasging stations and tributaries . . . . et e s e e e e e . 5,61

Duration-frequency-magnitude graphs of flows and droughts on Devils River f e e e s e e e e e e e e e §,50

Duty of water; see Diversions

E

Eagle Pass Station, discharge 1,17 through 20,34; cummation and duration curves 5,60,61; 7,57; see
S11t, Chemical analyses, Unusual floods
Barly years flood flows and corrected flows . . . . . . . « . . e e e e e e s e e . v s 15,k7-52
El Paso County Water Control and Improvement District No. 1 Sewage Outfalls PPN W e e e e s . . 20,48
El Paso Electric Company, Santa Fe Street plant cooling water vaste; see Outfalls from wells and sewers
El Paso-Jufrez Valley, irrigation consumption since 1889, 12,60; Arroyo flow 12,50; Iirrigated areas since
early times 12,98; Precipitation 12,84; see Irrigated areas, Evaporation
El Paso, outfalls from vells and sewers 20,48; see Sanitary aassays
El Paso Station, discharge 1,4 through 20,7; see Floods, Chemical analyses, Silt, Sanitary assays, Summation
curves, Plentitudes and droughts
El Paso Valley, diveraions, duty of water, rainfall 8,56 through 17,55; temperatures and
wind since 1889, 12,95; irrigation consumption eince 1889 [ ... . 12,60
El Tigre Creek Station, diScharB6 . . « « « v « + ¢ o o o 4 s o o s o 0 o s s o o s s s o .232thraugh6,33
El Vado Reservoir, stored water, normal capacity; see Stored water
Electrical conductivity of water samples; see Chemical analyses, Conductivity
Elephant Butte Dem, Wew Mexico, discharge, below 8,9 through 20,5; see Hydro-power
Elephant Butte Reservoir, stored water, normal capacity, see Stored water; Silt in
Elephant Butte Reservoir 7,63; see Evaporation
Elevation of zero of gages and river mileages at all etream gaging stations; see each station
Elevation, latitude, and longitude of each rainfall station in Rio Grande Basin; see Index to
precipitation 10,97, and each rainfall station record
Equations relating climatological date to stream flow data 12, 45; to consumptive use of
water 12,60; to chamnnel loases 12,51; to watershed yleld e e e e 4o« . 12,50
Equations relating bank storage and bank retu.rn to stream flow . e e e e e .. 12,51
Erosion in river chamnel at Hidalgo Station . . . . . e e e e e e e 4 3,38
Escondido, Rfo; aee Rio Escondido Statlon

Esteritodrain,diacharge...‘..................................19,38
Estimated and measured flows . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e 12,609
Evaporation and transpiration losses on the WALOTSHOA o+ « v + 4 e v e e e e e e e e e e e e . 9,8
EvaporationmapofRioGra.ndeBasin.......................... e e e e e . 5,58

Evaporation, index to early records . . . “ .

Evaporation at places on the United States sid.e'
AGUA Verde Dem S166 « « « + o o 4 s 4 v e e e e e e s e e b e a e e s e e e s e e e e 20,90
fmerican DBIL o « « « o « o o o« o o e e e e .. .. 8,80
Alamogordo Dam . . . . . . . P 9,88 through 15,92
Balmorhea {two stations) . . . 3,48; 4,b9; 6,95 through 19,87
Caballo Dam o « o - o + o o o s ....12,9kthrough19,87

Elephant Butte
Falcén Dam . .

County 1IN . « o v ¢ o v v 0 0 oo e e e e e e e e e e e .. 11,80; 12,94
DELRIO « v o o o v o o v o s o o 0 o v o e a0 e © e s e s s e s e« . 16,84 through 19,88
Devils RIVEOT « « v + o o o o o o s o o s o ¢ o 2 o s o v s e e e e 4 e . . .10,100; 11,80; 12,94
DI116Y « & + « o o - JE O . LTI % 6,321;111-0&;(9),&9}%
Dryden . . « o . . f e e e e e e e e e . e e s e e e e . 15, thro N
EszlePass.. . . . e e e e e e e e e e s u.s . 11,80; 12,94

: } uu9; 6,95 through 19,87
: LT 20,90
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Evaporation at places on
Fort McIntosh , . .

Fort Stockton . . . .
Fort quitman . . . .
Grandfalls . . . . .
Island Station . . .
Johnson Ranch . . . .
Jornada, New Mexico .

Iaredo
Maravillas . . . . .
Presidlo . . . . . .
Red Bluff Dam . . . .
Rio Grande City
San Marcial . . . . .
Santa Fe

State College or Mesilla Park,

Weslaco . . . . . . .
Winter Haven
Ysleta

th

WATER BULLETIN NUMBER 20— INTERNATIONAL BOUNDARY

INDEX

e United States side:

New Mexico

Evaporation at places on the Mexican side:

AnBMUAC & o .« 4 4 s s e e s e e e e s e e e e e
Carillo . . ¢ v v 4 s s e s e e e s e e e e e e e
Ciénega de F1ores . . « « o & « o s o o s s = » o o
COMALES « o o v » + o « o s o 4 o o s o s o o o o s
Control (C 1-E-9) v v v v s v s o o o o s v o o o &
Delicias . . & ¢ . ¢ & ¢ s & o o o 4 s o o 0 0 0 o
Don Martfn . . « ¢ v v ¢ 0 o e e e e e e e e e
El1Cuchillo v & ¢ v v ¢ ¢ o o o o « o « 2 s o o o &
BLNOBBL + ¢ ¢ v v o o o o o o o s o o o o o s
F. I. Madero (seme as Ias Virgenes) . . . . . « . .
Haclenda MInerva . . « « « « ¢« o o v o o ¢ « o o o
lag. de Salinillas e s e e e e e e e s
TaBoquilla Dam . . . « + + & « v v o o o « o o o «
Tadunta . ¢ o o v 0 0 e e e s e e e e e e e e
Ia Tableta (same as Los Horreras) . « « + « « » »
las Comit88 .« « » v v ¢ v 4 o o v 4 0 s e e e
TAB OrUCes . & & 4 v s 4 . s e e s e e e e e s e
1as Enramados . . .
Loa Herreras (same aa Ia Tableta)

Las Virgenes (same as F. I. Madero) . . . . . . . .
LInares . . o o v ¢ ¢ o ¢ s o o s s o s o o s s o
MONtemoTeloE « « ¢ 4 o o o o s o o 0 s 4 4 s o0 o4
MODEOXYOF « o ¢ & ¢ ¢ ¢« o = v 4 o 4 m b e u e
Palesting . . ¢ o 4w o s ¢ v o 4 o o s s e s 0 0w
Pledras Ne@ras . . . &+ ¢ ¢ ¢ ¢ v o+ o o o+ v o »
Preca do Guadalup® . o+ « « 4 s e o o b o2 e 0 s e s
Progreso .« o o o o o s o o s o v 0 s 0 v v e e .
ROFNOOB + o o o « v o o v o o o o o = s s o s o s »
RInconAada . . « + ¢ ¢ v ¢ v o s v o s o s 2 o 0 s o
SabInAas .« . . . o v v h e v e e e e e e e s e e e
A B L T S R T Y
San Antono . . . v v 4 e e s s e e e e e e s e e
San Buenaventura . . . ¢ v 0 0 0 s e e e 00w
Santa ROBALIIA . « 4 o v 4 o 4 4 s s b a0 0. s e
Villa JUEPBZ & o o s ¢ o ¢ s s e 0w e e v e e e
VI1181bB . . o vt b s e e v e e s s e e e e e
ZAYBZOBB . . 4+ s s s e s e e e e s .

Extreme flows and gage heighte; ses each gaging

F

(Continued)

AND WATER COMMISSION

20,90

LUl U do500; ‘11,80 12,94 througn 19,88
L .. 12,98
10,100 through 19,87
e e e .. 12,9%
10,1005 11,805 12,94 20.90
W e e e e e e e e+ .6,96 throngh 19,87
................168hthrou5h19,88
C e e v e e e e e [P e e e s 20,90
1,805 (12,085 20,80
il 10,100 through 17,88
v e e e s e e e e s v e s 4 s 9,88 through 12,94
e =218
T 18 14
e e e e e e e s s . 3,48; Wkg; 6,95 through 19,87
e e e e e e e s . . 3,095 U9 6,96 through 19,88
e e e e e e s . . 3,48; Lk9; 6,95 through 16,84
C et e s e et e e e e e e s 9,88 through 19,87
v e v« s . 6,96 through 14,95; 16,84 through 20,31
JR - )
W e e e e e e e e e e e+ .. 11,80 through 20,92
e e e e e e e e .10,101 through 20,92
e e e e e e e .. 12,9% through 19,89
W e e e e e e e e e e e+ .. 10,101 through 20,91
e e e e e e e e e . 3,95 Whg; 6,96 through 20,92
e e e 210,101 through 20,92
e e e e e e e e e e e e e 6,95 T,TH
A 2
... .10,101; 11,80; 12,94; 14,95 through 20,92
e et e e e e e e e 12,54 through 20,91
et e e e e e 9,89 through 20,91
e e e e e e e ... 11,80 through 20,92
e e e e e e e e e e e e e e, 20,92
I ]
e e e e e e e e e e e e e .. 20,92
R - <
s e e e e e e e e ... 6,965 T,7h; 8,80; 10,101
W e e e e e e e e e e e u .. 11,80 through 20,92
. 3,b9; L,k9; 6,95; 10,101; 17,89 through 20,92
e e Lo ... 6,95 through 20,91
e s e e s e e e s e e e s e s . . 19,88,89; 20,91
W e e e e e e e e e+ e+ .. 11,80 through 14,95
I
e e e e e e e e e e e e e e e e . 20,92
W e e s e e e s s e e s e e . 11,80 through 20,91
.. 3,49 B49; 6,955 9,89; 16,84 through 20,92
e e e U UL 13,93 through 20,91
C e e e e e e e e e e e e e . . 6,96 through 15,92
e e e e e e e e . T,TH; 10,1013 12,945 13,93
e e e e e e e e e e oL 19,895 20,92
e e e+ ....10,101 through 20,91
. e e e e e e e e e e a9,

Btatlon y Flood poaks

Falcén Dem, temperature, humidity, and wind 20,93;
Flattening of flood peaks, graph . . . . . . . .
Flood duration-magnitude-frequency curves

Flood flows and corrected flows for early years from Eagla Paas to Rio Grande 01ty

Flood occurrence curves

Flood peaks, flattening, graph, 6 ,9h ;

gaging station;

On the Rio Grande:

El Paso . . . .

Fort Quitman . .

Ia Rutria . . .

Lower Presidio .

San Marcial . .

Upper Presidio .

On Tridutaries of the
Devils River . .

Iozler Creek . .

Pecos River . .

R{o Conchos . .

Sycemore Creek .

Van Horn Arroyo

Floods, unueual . . . . .
Floodways, records of flow

see Evaporation, Precipitation

magnitudes and frequencies of

Rio Grande:

rates of travsl, te.hle 2,16;

graphs 6 82;
floods since early timea,

6,81
discharges 2,L2;
at the following points:

5 8,725 9,76;

see each

... .87

e e e . 6,795 10,77
e e e, 8T
P N
R - 1 2
P o |
e e e e .. 6,79-81
PRSP - A 4 §
s e e 95505 9,75
i e e e e e 9,15
e e e e e e e 95
P - i ¢ 1
e e e e e e e 5,24
- e
e e .. 2,k2; 18,4
. . 2,41 through 20,44
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Fluorides along the Rlo Grande, shown graphically . . o v v ¢ v o v v o v v b o v v e 0 om0 000 e 11,67
Flow, magnitude-frequency-duration graph for Devils River BInce 1830 . . . 4 . v 4 e v e e e s e s 9,50
Fort McIntosh, temperature, humidity, and wind 20,12; see Evaporation, Precipitation
Fort Quitman Statlon, discharge 1,6 through 20,12; summatlon and duration curves 5,60; flood

peaks 8,71; plentitudes and droughts 15,15; see Chemical analyses, Sanitary assays, Silt
Frequencies and magnitudes of floods 6,81; 8,72; 9,76; 10,77; see Ocourrence curves
Frequency, magnitude and duratlion of flows and droughts on Devils River aince 1830 4 4 - v v e e e . 9,50
Frequency of monthly rainfalls of various magnitudes in the Lower Ric Grande Valley . . « . « v » « + 10,78

G

Geging statlons, lists and records; see table of Published discharges . . « « « o ¢ = &+ ¢ « « o & = 20,96
Galns and losses to river chamnel in dry weather, Rio Grande; see Losses and gaine
General hydrologic CORAAtIONS o + o o o v + o+ o & o s 4 s s 4 e s e e we e e s e 7,% through 20,4
Goodenough Spring Station, discharge 1,12 through 20,24k; summation curve o

flow 5,59; chemical analyses 3,42

H

Hidalgo Bridge, cross section of TIVEr . . . + o o ¢ o v s « ¢ s ¢ v o oo e e e e e e 43,38
Hidalgo, Cemeron, and Willacy Countles, diversion, irrigated areas, duty of water, rainfall; see Diveralons,
Plentitudes and droughts; Rainfall 1871 to 1940, 10,78; see Lower Rio Grande Valley
Hidalgo Station, discharges and gage heights 1,23 through 20,43; oross section and
erosion 3,38; see Chemical analyses and Conductivity
Horn Pump Station, A1BCHATES . « « « v « o o s s v v 6 o s b e s e b b s e e e e e e« oo 19,225 20,21
Humidity, temperature, and WANA . o ¢ o . e 4 s e v s e e @ s e e e b s e e s e 17,89 through 20,93
Hydrologic balance sheet for large watersheds of the Rio Grande Basin . . + ¢ 4 o 0 s s s s e s 02 9
Hydrologic conditions in the Rio Grande Basin, general, annual 20,4; and previous water bulletins
Hydro-power plant capacities, Elephant Butte 20,5; ILa Boquilla, la Colina, 1a Rosetilla 20,15;
Devils River 20,25; MAaverick . . o + ¢ v o v o = o s s v ot s o 0 0 @ v b 0 00wt a e 20,32

1

Index to matter in early water bulletins, chemical analyses, diversions, evaporation, floods,
precipitation, sanitary assays, s11t, sources of river flow, stored water . . . . « « . + « 9,94-95
Index to precipitation records:
United States side, 1850 to 1940 and Mexican side 1896 to 1940 and map . . « « « & o v v« o v o » 10,97
United States side, 1938 to 19Mk . . . . v v v vt o v e e e e e e e v e e wo. 1,100

Index to water Bulletings . . o « o « o« o o o o s o s e s b e e &bt e oo 9,96; 10,106; 14,102; 20,99
Irrigsted areas, El Paso to Upper Presidlio and on Rio Conchos, 1880 or 1900 to 1941
or 1942 .. .. ... . 12,98; 9,90 through 20,94

Irrigated areas in Rio Grande Basin 20,94; and previous water bulletins; see Diversions for
earlier years, also each gaging station record

Irrigation consumption 12,45,60; 1in Rio Grande Basin 9,48; see Diversions

Island Station, discharge 8,14 through 20,10; see Evaporation, Precipitation

Isotqetallines,rainfall,RioGra.ndeBasin,map S 7

Isothymal lines, evaporation, Rio Grande Basin, MAD « o « & o« « = 4 s s+ e s o0 s s = oe e o s 4. s e 5,58

J

Johnson Ranch Station, discharge 6,16 through 20,19; see Evaporation, Precipitation, Temperature
Jones Ranch Station, discharge T, ¥ 2= 18,22
Judrez sewage outfall; see Outfalle from deep wells

Judrezsta.tion,discha:rge............‘................"...8,13through20,9

L

1a Colina Reservoir; see Stored water, Hydro-power
1Ia Rosetilla Reservoir; see Stored water, Hydro-power
lago Toronto; eee Boguilla Reservolr
langtry Station, discharge 1,10 through 20,22; duration and summation curves 5,603
floods 9,75-76; see Chemical analyses, Silt, Sanitary assays
1a Nutria Station, dlscharge 5,10 through 13,53; flood peaks 8,71; see Chemical analyses
laredo; see Sanitary assays, Si1t, Evaporation, Municipal water uses
iaredo, Kuevo; see Nuevo Iaredo
Iaredo sewage OUtfall « + + ¢« o 4 o o o e s e e e e e e e e e e e e e e e e e e e e e ae e . . 20,L8
laredo Statlion, discharge 1,18 through 20,%6; duration curves 4,62; summation curves 5,605 T,57;
see Conductivity, Unusual floods . . e e e e e e g,ke; 18,0
1as Moras Creek Station, discharge . . . « . . S T T . 2,2k through 6,54
Las Vacas Arroyo Station, dlecharge 6,44 through 20,26; see Sanitary assays
iatitude, longitude, and elevation of each rainfall station in the Rio Grande Basin; see
Precipitation index; of each evaporation station see each statlon record
1os Freenos Drain, discharge 19,38
Ios Olmos Creek Station, discharge . . « + o « o « o o« v o e o ¢ o on 2 2 0 1ot w « .« . 2,36 through 6,37
Iosees and gains to flow in dry veather, Rlo Grande 8,48; 11,475 12,45,51; 18,22; 19,22,38; 20,20;
PecosRiver.....................................ll,h'{; 12,70
Lower Brownsville Station, discharge 4,40 through 20,47; @ee Chemlcal analyses, Sanitary asseys
Ipwermzierstation,discharge...............‘......,.........19,22; 20,21
JIower Presidio Station, discharge 1,8 through 20,16; floods 8,71; 9,76; duration curve 5,61; sumation
curve T,57; plentitudes and droughts 15,19; see Chemical analyses, Sanltary assays
Lover Rio Grande Valley, rainfall since 1871, 10,78; 12,84 through 20,81; see Precipitation,
Diversions below Rio Grande City, drainasge basin and irrigated areas 6.50
tpziercreeksmtion,dischﬂ.rge....................‘.........2,13through 35
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Madero Reservoir; see Stored water
Magnesium in water samples; see Chemical analyses
Magnitude and frequency of average monthly rainfalls in Lower Rio Grande Valley o . o o o v o o v v . . 12,78
Magnitude, frequency, and duration of flows and droughts on Devils River since 1830 . . . . & » o . . . 9,50
Map of Rio Grande Basin; see each water bulletin
Map of Rlo Grande Basin, showing everage annual evaporation 5,58; precipitation . . . . . . .. ... 5,57
Map of Rio Grande Basin, showing average anmual run-offs and watershed yields . . . . . . 6,63 through 10,55
Map of Rio Grande Basin, showing location of precipitation stations . . . . . ... .0 0L L., . 10,9
Maravillas Station, discharge . . . « . « . . . & o . et e e s e i e 4w s w w .+ . . 17,22 through 20,20
Mariscal Station, discharge . . . . . L T T T T - N
Marte Gémez Reservoir; see Stored water
Matemoros Station, discharge 1,24 through 20,46; summation curve 7,57; s8ilt
Matamoros; see Municipal water uses, Precipitation
Maverick Canal at Las Moras Creek, discharge 20,56; area irrigated, rainfall and

duty of water; see Diversions
Maverick Canal at power plant, return flows to Rio Grande, dlscharge . . . . C e e e e e e e e e .. 20,32
Maverick Canal Extension, diversions, area irrigated, rainfall; see Diversions
Maverick County wells, water samples; see Chemical analyses
McMillan and Avalon Reservoirs, stored water, normal capacity; asee Stored water
Median, average and normal rainfall in Lower Rio Grande Valley since 1871, 10,78; see

Precipitation, Plentitudes
Mercedes Bridge Station, discharges and gage heights 11,43; see Sanitary assays
Mileage along Rio Grande, and elevation of gage at each stream gaging station; see each statlon
Milligram equivalents; see Chemical analyses
Monthly and annual discharges since earliest feasible dates, San Marcial to Lower Presidio . . . . . . 13,48
Monthly dlacharges at gaging stations 5,6k; 6,46; 7,43; 9,48; 12,46; 13,48; see each station
Monthly discharges with normals; see each station; also see Diversions

B . )

Most probable number of coliform organisms per 100 c.c. of sample WALEY . . o o o o o v v o v o 4 o . - 13,75
Municipal water uses on United States side:
Browngvlille o v . v v v h h e h e e h e e e e e e e e e e e e s+« « « .« « . 11,57 through 20,61

Dol RIO . v v v v o i et e e e e e e e e e e e e
EBELO PHBE ¢ ¢ v v v 4 4 o 4 4 v s b e n e e e e e e e e e e e e
ELPAEO & v v v v v o 6 o n s e e e e e e e e e e e e e e

« e e e+ v . . 10,62 through 20,61
10,62 through 20,61
« e -+« . . . 13,64 through 20,61

Laredo..........,..........................10,62through20,61
RioGrandeCity..................................10,62through20,61
Roma ., . « 4 o 4 & St e e e e e e e e et e e e e e e s s e a . s . . 10,62 through 20,61

Municipal water uses on Mexica.n aide:
GUOTTOTO « v & v 4 4 4 o o 4 s+ & o st st v e e e e e e e e e e e e e e e e
e o
Nuevo Laredo . . . . ,

13,64 through 20,61
12,61 through 20,61
11,57 through 20,61

Normal discharges; asee Average dilscharges; see each station

Normal flow; see Cumulative departures from normal monthly fIOWS + « v o o o & o o o o & o . 15,6219
North Floodway south of McAllen, Texas flood flow . . . [P P 2 Y through 20,44
North Floodway near Sebastian, Texas, discharge 10,46 through 20 hﬁ, see Chemical analyses

Nuevo Laredo; see Sanitary assays, Precipitation, Municipal water uses

o
Occurrence curves, showing flood magnitudes and frequencies . . . . . .. ... . 6,81; 8,72; 9,76; 10,77
Occurrence of floods; see Floods, Magnitude-frequency-duration CUFYES & 4 4 v o o + = 4 o ¢ o o o s« & « 9,50
Outfalls from wells and sewers . . . . . . S e e s e s e e e s et e e s w e . . 8,46 through 20,48
Oxygen, dissolved in river flow; see Sanitary asaays

P

Palito Blanco Reservoir; see Stored water
Peak flows; see Extreme flows, Flood, Droughts, Frequencies
Pecos River salt inflow to the Rio Grande 12,70; see Salt burden, Sanitary asseys
Pecos River Station, discharge 1,11 through 20,23; summation and duration curves 5,59,63; Ts575
see.Floods, Precipitation
Pecos River Watershed below Sheffield, average monthly rainfall 1871-1950 . ., . . . ., . 16,75 through 20,81
Peyton Packing Company waste; see Outfalls from wells and sewers
Pinto Creek Station, diacharge 1,16 through 20,29; aee Floods
Plentitudes and droughts in Lower Rio Grande Valley 10,78; on Devile River 9,50; at San Marcial 15,63
El Paso 15,9; Fort Quitman 15,15; Upper Presidio 15,16; Rfo Conchos 15,18; ILower Presidio 15,19
Power plants; see Hydro-power plants
Precipitation, map showing average BnNUAL . . + & v v 4 4 o o v o o o 2 ot o o o e e
Precipitation, monthly average on watershed:
El Paso to Fort Quitman . . . . . . .
Fort Quitman to Upper Presidio .

e e e« e 5,57

. . 12,84 through 20,81
. . 12,84 through 20,81

Rfo Conchos . . . . . 12,925 16,83; 17,80
Pecos River below Sheffield . e e e e ae e . f e b e e e . .. 16,75 through 20,81
Devils River . . . . . . .......................9,&8;13,86through20,81
U. S. side below Rio Gra.nde City e e e e e e e C e e e . « « . 12,84 through 20,81
Precipitation and watershed yleld 12,45; and total basin run-off and consumption e - v e e e 9,1+8

Precipitation on irrigated areas; see Diversions; ralnfall stationa in U.S. and Mexico shown on map . 10,99
Precipitation, Lower Rio Grande Valley, monthly, and armual since 1871, median, average, and normal,

also occurrence, frequency, and magnitude of droughts and plentitudes, with graphs . . . . . 10,78
Precipitation records; see Index to precipitation records 9,95; 10,97; 14,100 and

Water Bulletins 15 through 20
Precipltation stations, latitude, longitude, and elevation of each station; see Precipitation indexes
Published discharges 20,96; see Authenticated discharges
Puertecitos Drain, di8ChAT@® . & ¢ « o 4 4 ¢ ¢ 4 bt 4 e v b e e h e h e e e e e e e e e e . . . 19,38
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Quality of water; see Chemical analyses, Conductivity, Sanitary assays, Silt
Quantity of water; see each gaging station, hydrologic balance sheet, Sources of river flow,
Consumption, Diversions, Losses and gains, Yield, Return flow, Outfalls, Arroyo flow

R

Rainfall; see Preclpltation
Rancher{as Drain, A18CHATES « + « « o « « = s + o ¢ o o o v o o o o e o v o e e e e e e e . s . 19,38
Rancho Viejo Floodway, flow 5,44; 6,41; 8,47 through 17,48; see Floodways
Rates of travel of flood peeks, table 2,3k; graphs 6,82
Recorde, suthenticated discharges (also published discharges) 5,100 through 20,96; see Diversions,
Floods, Stored water, Conductivity, Chemical analyses, Evaporation, Precipitation,
Sanitary assays, Silt, Areas
Red Bluff Reservoir, stored water, normal capacity; see Stored water
Red Bluff Reservolr va. salt concentration at Pecos River Station, 1935 to 982 L v L v e e . .. . 12,70
Relative humidity; see Humidity, temperaturs, and wind
Reservoirg, stored water, capacity; see Stored water
Retamal Canal, discharge, area irrigated, rainfall, duty of water . . . . . . « .« « + « &
Return flow to Rio Grande; at Maverick Power Plant 20,3%2; for other return flows see
Outfalls from wells and sewers
Rfo Alamo Station, discharge 1,20 through 20,39; summation and duration curves 5,59; see
S11t, Sanitary aseays
Rio Conchos at Cuchillo Parado, discharge 15,17 through 20,14; see Chemical analyses, Silt
Rfo Conchos near Ojinaga, discharge 5,71 through 20,15; summation and duration
curves 5,59; 7,57; see Floods, Chemical analyses
Rfo Conchos Watershed, average rainfall 12,92; 16,83; 17,80; see Drainage basin and irrigated
areas, Consumptive use
Rio Escondido Station, diacharge E C e e e e e et e e e e e e e e e s e e e s Mmoo .. 2,27 through 20,35
Rio Grande City Station, discharge 2,37 through 20,41; summation and duration curves 5,60; see
Floods, Chemical analyses, Sanitary assays, Precipitation
Rio Grande discharges; see each gaging station, Authenticated discharges, Published discharges, Floods,
Losses and galns, Sources of river flow, Ylelds
Rfo salado Station, discharge 1,19 through 20,37; summation and duration curves 5,59; 8ee
Chemical analyses, Sanitary assays
Rfo San Diego Station, discharge 2,23 through 20,30; see Chemical analyses
Rio San Jusn, discharge 1,22 through 20,42; 19,38; summation and duration curves 5,59; 7,573
see Silt, Chemical analyses, Sanitary assays
Rfo San Rodrigo Station, discharge 2,25 through 20,31; see Chemical analyses
River channel losses and gains; see Losses and gains N
River channel loss and gains to banks during floods, Fort Quitman to Upper Presidio . . . . . . . . . . 12,51
River mileages and elevation of gages; &ee each gaging station
Riverside heading; see Sanitary assays
Romsa Station, discharge 1,21 through 20,40; sumatlon and duration curves 5,60; see
Chemical analyses, S11lt, Sanitary assays
Rosetilla Reservoir; see Stored water, Hydro-power
Run-offs; see each gaging station, Sources of river flow, Hydrologic balance sheet, also 12,45; Yield 12,50

S

9,60 through 20,60

Salado, Rfo; see Rfo Salado
Salt burden 6,76 through 20,7k; see Chemical analyses, Conductivity
Salt inflow to Rio Grande from Pecos River .
San Francisco Station, discharge . . . . e e e s e e e
Sanitary assays along the Rio Grande for coliform organisms per 100 ¢
Elephant Butte Dam, Below . . . . . . . .
Caballo Dam, Below . . « « + o «
Ieasburg Dam . . ¢« o « + + o o .
Mesilla Dam . . . « « + - + + o
Montoya Drain, Rio Grande, Above
Montoya Drain « « « « + « « ¢
El Paso Station . . . . + « o . . .
Arroyo at International Dam . . . . .
American and Franklin Canal Junctlon
Franklin Canal at Water Plant . . . .
Judrez Sewer Outfall . . . . .
Peyton Packing Plant Outfall .
El Paso Sewage Outfall . . . .

e e e e e e e e e e e e e e e L ... 12,70
e e e e e e e e e .. 19,225 20,21
.¢. in downstream order:

.. 12,713 13,73
. e e e e e e s 12,71 13,73
e e e e e e e e e e e e e e e e . 13,73

e e .. 13,73
e e e e .. 13,73
.. 12,71 13,73

5 12,71 through 14,65
. e e e e . 15,72
e e e e e 13,73
. 13,73 through 20,75

e e e . 13,73

© 6,77 through 10,75
: : Ce e e e s 13,73

.o 13,73

.. e v s 13,73
12,71 through 20,75

Ascarate Wasteway . . . . . .
Ysleta.Zaragosa Bridge . . .
Fabens Drain . . « o o o ¢ & o o o o
Fabens Wasteway . . « « « + o « o« =« .
Tornillo Drain . . . « v ¢« s o ¢ ¢ o @
County Line Station . . . . . .

-
AN
)
¥

O -y Y
Arroyo 12.2 mlles S.E. of Fort Hancock, Texas . . e & N
GunyucoArroyo.......................................15,72
Fort Quitman Station . . . . . C e e e e e s . e e e e e e e e . .+ 12,71 through 15,72
Upper Presidio Station . . . + v ¢ o v v v o v v oo e e e e e e e e e e e e e 12,715 1,65
RIO Conchos « « v o v + + o o o e e e e e e e e e e e e e e e . 12,715 14,65

Tower Presidio Station
Iangtry Station . . . .
Pecos River Station . .
Goodenough Spring . . .
Devils River Station .
Arroyo las Vacas . . .
Del Rio Station . . . .
San Felipe Creek . . .

.1é,'}1; 14,65
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Sanitary assays along the Rlo Grande for coliform organisms per 100 c.c. In downstream order: (Continued})
Baglo PAGH SEATLION « « o o o o o o+ o 4 v o o b s e a e e e e e e e e e e e e . s 12,715 14,65
Eagle Pass Station, BEIOW .« 4« + v 4 ¢ s o o s s o o s o s n s s 0 0 e v e e e e s a e e e s oa e 12,71
Laredo Water P1ant . o « o « o o o « o o « o o « 4 s s 4 s s o o s o s s e e« e o 12,71 through 20,76
Nuevo Laredo . . . . C e e e e e e s e et e e e e e e e e e e e 2,9 through 10,76
Laredo (91rivermilesbelowrailroadbridge).............‘.... 13,7k4; through 20,76
Zapats above INternational Brid@E .« . o o « o o o « o o o o 0 e 0 e w0 0o e e s 13,7k 14,66
FAICOM o 4 o o ¢ o o o o o o o o o o s s e e b e s e et e e e e e e e e e e e e e s 19,Th; 20,76
CHBDEEO  « « « s 4 o o + s o o o e e e e n e e e e e e e e e e e e e e e e . . 19,Th; 20,76
Rfo S818d0, NEAr MOULH & & ¢ 4 v 4 « 4 o o s o @ 4 e b w e e e e e wh e e e e e e e s . 13, Th 14,66
N 1 L S &, 8
RI0 Alamo, MOAr MOULH & & « v o « = o o o o o o o o o o o o s o o « o o a s s s o s s oo 13,74 14,66
ROME o o o v s o o o o o o o o o s o s o o o o o s s o oo o s ao o w s oo o137k 14,66; 15,72
RIO SBN JUAN + 4 « « o s o o o s o o o o o o s o o o e v o o v s o o v o o o o v oo e 13,7k 14,66
RIO Grande CILY « o o o o v o s o o s o v o o « s s s o o o v o o v o o e e e o 13,7h; 14,66; 15,72
Mercedes PUMD « « « « o « o« o o o o o o « o o » o o o o o+ 13,7h; 14,66; 15,72; 17,71+ through 20,76
Iower Brownsville e e e e e e e e e e PN e e e e s e e e e« & 13,Th; 14,66; 15,72
North Flocdway 1 mile east of state highvay south of sﬁbastian e e e e e e e e e s e e e e e . 14,66
ArroyoColotadoatHeslacoBridge................................114,66
Arroyo Colorado at Rio Hondo Bridge . + v o v o o ¢ o o o o v o .. e e e e e .. 14,66

Sanitary assays, rules of laboratory procedure, 13,75; table of most probable nu.mbers (M P.R.) . . . . 13,75

sanitary assays, bilochemical oxygen demand and dissolved oxygen 11,66; fluorides along Rio Grande . . 11,67

San Diego, Rfo; see Rfo San Diego Station

San Felipe Creek Station, discharge 1,15 through 20,28; 8ee Sanitary assays

San Juan, see Rio San Juan Station

San Marcial Station, discharge 1,3 through 19,5; monthly discharge since 1895, 13,48;

floods 6,79; stmmtion curve 5,59; by-pass seepage 6,7; 7,9; see Chemical analyses,
S11t, Plentitudes and droughts

San Miguel and Centenario Reservoirs, stored water, normal capacity; see Stored water

San Rodrigo; see Rfio San Rodrigo Station

SantaHelemStation,disch&rge................................19,22; 20,20

Scour in river bed at H1dalgo Bridge . + + - + + « o s ¢ v s s 0 s 0 0 e s C e e e e s 3,38

Second-feet, peak, dally, monthly, and annual average; see each gaging station, Floode

Sewage outfalls; see Outfalls from wells and sewers

Shumia Bend, springs near; see Chemical analyses

511t in Elephant Butte Reservoir 7,63; in Lower Rio Grande, generalized 6,70; 7,63

Silt, suspended as shown by sampling at following gaging stations in downstream order:
SAN MBYCEBL & & + o o eie 4 4 v s e b e s e s e e e e s s e s s e e e e s s« 2,50 through 16,57
ELPBEO o o » o o o s o v o o s s s o o v s s v o s s o s s e« oo 1,36; 2,513 17,60 through 20,62
Fort QUILMAN + + o o o o o o o o 4 s o o o o s s o s o o a s v v 4 e s b e s e e e e 1,36
Upper Presidio . . + + + + & S . 1)
RIoConchosatCuchilloParadc...........................15,62throu5h20,62
Tower Presidio o o « o + o o 4 s 4 e 4 o s n s e e s e s e s a e e e r e s e e s e s e s 1,375 20,62
BOQUILLAS 4 4 v o o o o o o o o s 4 o o s s s s e e e e w s e e a e s e s e e s e e e e e e s 1,33
TANEEEY « o o o = o 4 o o o s 4 v o 4 e b 4 s e w e s e s e a e e s s e e o o 14,55 through 20,63
PECOB RIVEY + v o o + o o o o o o s o o o v = o« o s s s » o « o o o v s o o+ o« s 14,55 through 20,63
ERBle PABB + « « « o o « x o s = 4 s s 4 s s 4 e e e n b 4 4o e e e e e w e« .. k6 through 20,64
TAYOAO « o o o o o 2 s » 5 o o o s 8 5 s o s s ¢ v e e s 4 s a4 e s e s e s v s 4w w e e . . 1,37
RIO ALBIMO « « o « o o o o o o o o + + o o s a s o s s s o s s o e e o s s s e o b8 through 20,64
ROMA o « « « o o o o o o o o o o a o s o o s s s s o o s s s e s s o s s s s oo« 1,53 through 20,64
RO Sa JUAIL « + + o « o = « o o = o o » o o s « s o e s s s o v o s s o o s s s+« 4U8 through 12,62
Retamal CANAL .+ + = o o o o « « o o+ o s o « o = s =« o « s = o v o s s s o s s+« 13,65 through 20,64
BUGTION AITE8 + v o v o v o o = o = s o o o b o o o b s s w s e e e s e s e e e e e e . s 13,65 14,56
188 PAIMAS + » + o = o« o o 4 s o s s s s 4 b s s s e s s e e e s e e s e s o« s 16,58 through 19,62
MALAMOTOB « » o « s o = 2 s s o o o o S 8.2

Sodium in water samples; see Chemical a.nalyses

Sources of Rio Grande flow, maps, and A18@rams . . + « o « « + o o o o o « o « o + « + « 6,63 through 20,51

South Floodway, south of McAllen, £100d FIOWS « « « « « o o o s o o o & o s o o a o » o o 2,41 through 20,4k

Special stations, €tCe ¢ v ¢ ¢ ¢ s 4 s e s e s e e s s e b e s e e 4 e e e s e 18,22; 19,22,38; 20,20

Springs; see Chemical analyses

' Storage capacity, total, total water in storage in all large reservoirs of the Rio Grande Baein . 5,565 7,42

Stored water in large reservoirs of Rio Grande Basin and their capacitles:
Regervoirs on the United States side, in downstream order:
Rio Grande, 1927 to 1950 . . .
Continental, 1928 to 1950
Santa Maria, 1928 to 1950 .
Terrace, 1925 to 1950 . . .
Mountain Home, 1924 to 1950
Sanchez, 1927 to 1950 . . .
Costilla, 1922 to 1950
El Vado, 1935 to 1950 . . .
Bluewater, 1927 to 1950 . .
Elephant Butte, 1915 to 1950
Caballo, 1938 to 1950 . . . .
Alamogordo, 1937 to 1950
McMillan and Avalon, 1908 to 1923, 12,52; 1908 to
Red Bluff, 1936 t0 1950 &+ « « « » & « ¢ o o s o« o »
Willacy, 1939 to 1950 . . . « .+ «
Reservoirs on the Mexican side, in downstream order:
Boquilla, 1913 to 1923; 12,52; 1924-1950 .
Ia Colina, 1940 to 1950 » o o ¢ o « o o o & o o
Rosetilla, 1942 ©0 1950 « « o ¢« & 4 + s & o o o

R )
0
R T )
o

Madero, 1948 to 1950
Centenario and San Miguel, 193lr to 1950 P

« v e e

10,51 through 20,49
10,51 through 20,49
10,51 through 20,49
10,51 through 20,49
11,48 through 20,49
10,51 through 20,49
10,51 through 20,49
10,51 through 20,49
10,51 through 20,49
2,54 through 20,49
8,50 through 20,49
7,41 through 20,50
2,54 through 20,50
6,45 through 20,50
12,52 through 20,50

2,54 through 20,50
18,51 through 20,50
18,51 through 20,50
18,51 through 20,50

6,45 through 20,50
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Reservoirs on the Mexican side, in dowmstream order: (Continued)

Venustiano Carranza (formerly Don Martin}, 1930 to 1950 . . . . . . .

Marte Gémez (formerly El Azicar), 1943 to 1950 . . . . .

Culebrdn, Villa Cédrdenas and Palito Blanco No. 2, 1939 to 1950 .

Palito Blanco, 1942 t0 1950 . . . .« . . . .
Summation curves of Rio Grande and tributary flow . .

Sycamore Creek Station, discharge 2,21 through 20,97; floods . . . .« . .+ .«

T

Temperature, humidity, and wind . . . . e . 17,89 through 20,93
Temperaturses, mean monthly, between El Paso and Fort Quitman and Fort Quitma.n and Upper Presidio . . . 12,95
Terlingua Creek Station, discharge 2,11 through 20,18; see Chemical analyses
Tornillo Bridge Station, diecharge . . . . . . . . . .. ..+ e e+ e+ s+ .. 1,5 through 7,11; 13,51
Tornillo Drain; aee Sanitary assays
Tranepiration and evaporation losses on Rio Grande Watershed 9,h8; see also 12,&5
Travel time of flood peaks, table 2,43; graphs 6,82
Tributaries, measured; see each gaging station; asee also

General hydrologic conditions, 7,4 through 20,4
Turbildity; see Sanitary assays at Nuevo laredo

«« .« . 2,54 through 20,50
. 13,56 through 20,50
.. . .10,52 through 20,50
.+« .+ . . 16,48 through 20,50
C e e e e e e e 5,595 7,57
e e e e e e e 5,2k 18,4

U

Unmeesured increments and decrements of river flow; asee Sources of river flow

Ummeasured increments and decrements of asalt burden; see Salt burden

UnuBuAl 10088 « v & o 4 ¢ o ¢ o s o o x5 o4 6 e e 4 e e e s s e s e e s e e s e e e e ... 2,h2; 18,4

Upper Lozier Station, discharge . . . . N - . ... 19,225 20,21

Upper Presidio Station, dilscharge 1,7 through 20 13 monthly 1889 to 1943, 13,53; summation and duration
curves 5,60; floods 8,71; see Chemical analyses, Silt, Plentitudes and droughts . . . . . 15,16

\4

Val Verde County wells, water analyses; see Chemical analyaes .
Van Horn Arroyo; f1lood fIow . & v v v v v 6 ¢ v o o o 6 o v » o
Velocity of travel of flood creets; eee graphs . . . . . . . .
Velocity of wind 12,95; miles per month 20,93

Venustiano Carranza Reservoir (formerly Don Martin Reservoir); see Stored water
Villa Cédrdenas Reservoir; see Culebrdén under Stored water

w

Water duty 12,45,60; see also notes under Diversions
Water in storage; see Stored water
Water received and disbursed from the watershed . . . . “ e s . e e e e e e s e . 9,48
Water samples analyzed; see Chemical analyses, Silt, Sanitax‘y aesays, Conductivity
Water losses and gains; see losses and gains; see also Bank storage and return during floods . . . . 12,51
Watershed subdivisions; see Sources of river flow; for maps gee Yield; see Areas of watersheds, also 9,48
Watershed 16188 . . o « « » o o o o s . o . . . . 6,635 7,52; 8,51; 9,48,52; 10,54; 11,k9; 12,145,50
Wells; see Chemical analyses
Willacy, Cameron and Hidalgo Counties, areas irrigated, rainfall, duty of water; see

Diversions, Iower Rio Grande Valley
Wind; see Temperature, humidity, and wind
Wind velocities, departures from normal, at BL PRSO . . . + &« « 4 ¢« o s &+ o s + o =+ s o o v o+ o o o 12,95
Wind miles Per mONth « o ¢ o o o 4 4 4 o ¢ o 4 4 6 s s e s s s s 2 s s e s e e e s e s e e e e s .. 20,93

Y

Yearly discharges 5,64; 6,46; 7,43; 9,u8; 12,46; 13,48; see each station
Yield of water from watersheds; see Watershed yielde

Ysleta-Zaragosa Bridge; see Sanitary assays

Ysleta; see Evaporation

Ll aks; Teysegs

z

Zapata Station, discharge 2,31 through 20,38; see Sanitary aseays, Conductivity
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Stream Flow Records

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA: The August, September, and annual discharges for 1932
at this station as previously published are erroneous. The correct values are: 136,000,
505,000, and 1,785,220 acre-feet, respectively.

TERLINGUA CREEK NEAR TERLINGUA, TEXAS: The zero of the gage is 2,195.99 feet above mean sea
level, U.8.C. & G.S. datum, determined by levels run in January 1950 and tied to a U.S8.C.
& G.S. bench mark elevation established in 1943. Previously published elevations are
erroneous.

SPECIAL STATIONS IN BIG BEND AREA: The locations of Upper and Lower Lozier Stations shown
in Water Bulletin No. 19 are erroneous; those shown on page 20 of this bulletin are cor-
rect for both 1948 and 1950.

RIO GRANDE AT LAREDO, TEXAS: The discharge record for the last few days of December 1949 as
published in Water Bulletin No. 19 was found to be in error and has been corrected as fol-
lows: The mean daily discharges for December 23 through 31, should be 2,540, 2,530, 2,540
2,540, 2,580, 2,540, 2,610, 2,610, and 2,770 second-feet respectively; the monthly mean
2,790 second-feet; the minimum 2,470 second-feet; and the monthly volume 171,800 acre-
feet. The volume for the year 1949 should be 3,469,600 acre-feet. The corrected mean
dailies are estimated, and the.volume for December is partly estimated.

RIO GRANDE AT MATAMOROS, TAMAULIPAS: This gage was moved May 1, 1950 and its zero was low-
ered 3.27 feet. According to the adjusted elevation of U.3.C. & G.S. B.M. Y48, the zero
of the gage prior to May 1 was 15.38 feet instead of 15.26 feet above mean sea level, as
published in previous bulletins. The new zero of the gage is 12.11 feet above mean sea
level.

RIO GRANDE AT UPPER PRESIDIO: On the basis of the fuller data referred to in Water Bulletin
Number 8, Page 18, the mean daily discharges for August 10 and 11 and August 30 to Septem-
ber 7, 1932, published in Water Bulletin Number 2, have been revised. These revisions are
included in the tabulation below.

RIO GRANDE AT UPPER PRESIDIO

MBAN DAILY DISCHARGE IN SECOND-FEET - 1932 REVISED

REVISED SUMMARY - 1932
Day| Aug.| Sept. |Day| Aug. |Sept.|Day| Aug. Sept. &

S 230 1,150 | 430 | 21 28 164
;- %2; %:o:ﬁlo i; ) Sgk 322 2 216 e Extreme Gage Extreme Second Feet
31253 7ho| 13| 81032023 324 157 | Month Feet Seco;; Total
Ller1| B809| 1k | 694|315 |2k 255 260 High Low Fon | Acre Feet
5|619 1,10 15| 57828625 209 316 High | Low |Day Day
61579 11,070| 16| 556|264 |26 201 262
Tloa| Toli8| 23|30\ | 13| daa|te |09 50 31 2,080 2| 125) 55k | 3k,000
9|u87 | 506[19| 56119229 158 | 2,070 |Sept. | 11.02 5.k3| 30| 2,270 22| 125| 605 36,000
10 [534% | U455 20| 564|214 |30 1,520 2,260

31| 2,080
SUM | 17,159 | 18,144

Yearly| 13.20 3,200 0 297 | 215,310

Suspended Silt

SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS: Under Method "B" in
headings appearing in Water Bulletins Nos. 17, 18, and 19, the coefficient referred to
should be 1.10 instead of 0.908 as stated.





